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in your electric 
shaver 


—— 


Tougher. . handles more air with 
minimum pressure drop 


Lighter. 


Cmaller eglae TT Nal 


SERIES 


Rus 


QUICK-CONNECTIVE 
RING LOCK 
COUPLING 





Handles any job in your shop using 3/4” to 
1/8” connections—from the air line to the air 
tool—eliminates any need for various size 
couplings in hook-up— makes it easy to keep 
stock of parts in balance — holds inventories 


to a minimum, 


All Series 2-RL Sockets and Plugs are com- 
pletely interchangeable — likewise ail larger 
Series 3-RL Sockets and Plugs. 

Has fewer parts. Locking ring provides posi- 
COMPRESSED AIR + HYDRAULIC FLUIDS - OIL- GREASE 
WATER + VACUUM + STEAM + OXYGEN «+ ACETYLENE 
Equipped with automatic sleeve lock. REFRIGERANTS + GASOLINE + COOLANTS + LP-GAS 


tive lock... tight fit... minimum wear. 


+ 


REPRESENTATIVES IN PRINCIPAL CITIES HAnSER Here is an always ready reference when you 
aemeeenne want information on couplings in a hurry. 

SEE YELLOW PAGES Lists complete range of sizes and types of 
Hansen One-Way Shut-Off, Two-Way Shut-Off, 
and Straight-Through Couplings. 





SINCE 1915 QUICK-CONNECTIVE FLUID LINE COUPLINGS 


THE HANSEN MANUFACTURING COMPANY 


RE 0 a ee CLEVELAND 35, OHIO 





multiple positioning 


ina simple, low cost package! 


|/@ ©) ompfifier 
ecm 4“@nd or relay 


: q 
reversing oil a . ' 
v 


| photo cell 
he redie signal —OR— selector switch 


tape control telephone dial 
puatae one —_-— thermostatic switch 


pressure switch 
timer & others 


Hanna-Powr Positioner 


air or oil 
cylinder 


Honno-Powr Positioner 





(‘ay 
Vv? 


HANNA-POWR POSITIONERS 


THE NEW HANNA-POWR POSITIONER 
is a simplified, low-cost servo-mechanism used 
with air or hydraulic cylinders, electro-me- 
chanical or other power drives to respon- 
sively achieve predetermined positions. The 
POSITIONER will also feed a signal to a 
read-out station to indicate the position point. 
Controls, such as selector switches, timers, 
thermostatic switches and others, feed signals 
to the POSITIONER for station selection 

as many as 14 per foot of stroke. Infinite vari- 
ations in positions are possible by simple 
movement of the adjustable limit switches. 


1741 Elston Avenue 


December, 1960 


Stroke lengths may vary from a few inches to 

several feet to suit each application. 

HANNA-POWR POSITIONERS save the 

time of designing special controls and cams, 

offer convenience of installation with one pl, 
simple mounting for a group of controls, and , 
cut maintenance costs by protecting all con- 
trols in a sturdy, dust-tight housing. 


MULTIPLE POSITIONING 
OF LOADS 


Your individual problems will suggest many 
uses for the HANNA-POWR POSITIONER. 
For more detailed information call your nearby 
Hanna Representative, (See “Cylinders” in 
the yellow pages), or write us for Catalog 500. / at 


INDEXING 


Chicago 27, Illinois ° BRunswick 8-2710 





envy FACTS for 
—\ FILING on 
y) KAPSEAL’® 


®>~_LONG LIFE, LOW FRICTION 
“@ SEALING WITH 
KAPSEAL! 


The KAPSEAL is a Teflon ‘boot’ which 
is used with a standard O-ring to provide a good 
seal with superior frictional and wear characteristics, 


LONG LIFE ‘Phe Karsnat. has been tested ondynamic — CQMBINES WITH A STANDARD O-RING 
' ' amend Feats have ian ; The KAPSEAL comes in two styles, Kin and Kex. KIn 
is used when the ID of the seal is the sealing surface 


continued, while a 
» 000.000 eveles while Kex is used when the OD is the sealing surface. 


+ satisfactorily The KAPSEAL combines with a standard O-ring and the 
combination can be installed in any gland that was de- 

: signed for the O-ring only. The combination can also 

- f Teflon be used to replace stacks of V-rings giving a greatly 
y low « simplified design. A ‘‘buttoned-up”’ design is possible 


oveek A seal because the long-life, low-friction characteristics of the 
a KAPSEAL reduce seal replacement requirements to the 


s bre out ar in 
reakout and rt extent that the mechanism can be sealed shut. 


hile rubber’s breakout fri 
r than its running friction WHERE LIFE OR FRICTION IS A PROBLEM, THE KAPSEAL IS THE ANSWER 
mbination provide good KAPSEAL is o trademark of Minnesota Rubber Co. 


am he nlity to perfor sat- 
y “ : , to perform sat Teflon is o trademark of the DuPont Company 
r pr nged periods « inactivity. 


FOR MORE INFORMATION ON THE KAPSEAL. 


FREE COVER TO BIND YOUR | 3 
MR “FACTS FOR FILING” PAGES DEPARTMENT 129 bd 3630 WOODDALE AVE 


Y MINNEAPOLIS 16, MINNESOTA 
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Low-cost 


with 


ATERMAN 


SOLENOID 
VALVES 


Designed for simplified 
stacking or banking 


No moving seals—packless 
Compact—light in weight 


cost,” says Pitman Manufacturing Co., makers 
:” aerial bucket. The utility crewman aloft is 


yplete control of rotation, extension, and elevation through 
ed Waterman 4-Way Solenoid Valves operated from push- 

m the bucket as well as from the cab. 
design is an important factor in the simplified 


rcuitry that he Ips to kee Pp down the cost of this new 


design—with no moving seals and all mov- 


1 in the hydraulic fluid—is a low-maintenance 
Let Waterman help you build convenience, versa- 


idvantages into your equipment 


Designed for simplified 
stacking or banking 
Convenience, low cost—and versatility, 
too— with Waterman 4-Way Solenoid 
Valves. Standard kits are available for 
stacking or banking up to six valves. Add 
on later if desired, to build in other hy- 
draulic functions. A.C. or D.C, Rated at 

3000 p.s.i. Vo” NLP.TF 


SEND TODAY FOR YOUR COPY OF NEW CATALOG 2002 
} fied flow regulators and fuses, 


or fuels and cryogenic fluids 


HYDRAULICS CORPORATION 


WATERMAN HYDRAULICS CORPORATION + 725 Custer Avenue, Evanston, lilinois 
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NEW CATALOG FOR REPLACEMENT 
LINE OF ANCHOR HYDRAULIC 
HOSE ASSEMBLIES, COUPLINGS, 

HOSE AND FITTINGS 


s with Press 
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Sempliy 


Your Hydraulic Connections | Scnr3' 22-01, 


with 


Caused by Twisting 


Safer, More Positive, 
® Leak-Proof 
Connections 


Easier Assembly in 
Confined Spaces 





FITTINGS 





“= Eliminates One or 





ADAPTER UNIONS 





SAE STRAIGHT THREAD \ 
“O” RING FITTINGS 


























Andy Anchor says: 

For complete specifications on these precision-made, space 
saving, trouble saving, hydraulic fittings, write today for 
Anchor’s New Catalog No. 206 


379 North Fourth St., Libertyville, Ilinois 
Branch Plants: Dallas, Texas, Plymouth, Mich 
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CHECK THESE 10 POINTS OF T-J SUPERIORITY 


One Piece Piston 


Hard Chrome 
Cylinder Bore and 
Piston Rods 


High Tensile 
Steel Tie-Rods 


Cushion Adjust 
ing Screw, Exter- 
nally Adjustable 


New Super-Cush- 


ion for air, or Self 


Aligning Master 
Seal for Oil (T-J 


Patents) 


licl Steel Heads 
Niountineg 
sStandardall 


Port Design Al- 
iows Minimum 
Pressure Drop on 
Inlet or Outlet 


“v" Type. Self- 


Adjusting Rod 
Packing 


Piloted Packing 
Gland—-Absolute 
Alignment 


)Piston Rod, Ex- 
tra Stronge—-Pol- 
ished and Chrome 
Plated for Effi- 
ciency and Pro- 
tection 


all 


interchangeable with 
standard JIC cylinders 


With the introduction of the ALL NEW T-J 
Squair Head, Tomkins-Johnson now offers in- 
dustry the most complete design range of air 
and hydraulic cylinders. Presently available in 
bore diameters from 1% to 8 inches, the T-J 
Squair Head is an interchangeable cylinder 
which produces maximum force and efficiency, 
with minimum pressures...and is also adapt- 
able tothe use of low pressure oil as the work- 
ing medium. Write to The Tomkins-Johnson 
Co., Jackson, Michigan, for Bulletin #SQ 10-58 
and complete details. 








REPORT 
NO. 12,108 
OILGEAR 
HOLD-DOWN 
AND LIFT 
SYSTEMS 


From Ojilgear Application-Engineering Files 


HOW OILGEAR HOLD-DOWN AND LIFT SYSTEMS INCREASE ROLL LIFE—IMPROVE PRODUCT QUALITY 
USER: Scott Paper Company, Chester, Pa.; Everett, Wash.; Mobile, Ala.; Fort Edward, N.Y. 


PROBLEM: To supply hold-down and lift systems for 
rolls on paper machines, paper coating machines, super 
calendars, laminating and similar processing machines 
— that can be accurately controlled from a simple re- 
mote control panel. 


USER REQUIREMENTS: 1. Provide constant, uniform, pre- 
set roll pressures. 2. Smooth lowering and/or forcing 
of pressure rolls downward to avoid damage, such as 
fracturing or flatting. 3. Fast, easy, positive selection 
of such functions as “Lower,” ““Hold Down,” “Release,” 














SOLUTION: Ojilgear Application-Engineered Hold-Down 
and Lift Systems consisting of Oilgear Heavy-Duty, 
Constant or Variable Displacement Pumps that supply 
Fluid Power to Oilgear “Custom-Quality” Cylinders 
through separate Oilgear Valves on a remote control 
panel — provide smooth, positive motion and steady, pre- 
set holding pressures. Cylinders can be mounted directly, 
or through mechanical linkage, to pressure roll bearing 
ends. Simplicity of pump drive and installation keep 
machine cost at a minimum. Remote Control Panel pro- 
vides fast, positive selection of all functions — operator 
can “Lift,” “Hold Up,” “Release,” “Lower,” “Hold 
Down” at any time; accurately, infinitely vary pres- 
sure on either end of each roll independently, and have 
constant, direct-reading, visual indication of pressure and 
force being exerted at bearing ends of each roll. 


ONE USER STATES —“The control panel indication is so 
accurate that a worn, ‘off-balance’ or out-of-round roll can 
be readily detected.” 


Another User Reports — “Oilgear is far superior to other 
systems ...direct gage readings have enabled us to ex- 
periment with varying degrees of pressure on the rolls, 
so that we can operate with less pressure than we hither- 
to thought feasible. This has resulted in improved prod- 
uct quality and longer roll life.” 


“Lift,” “Hold Up,” “Off.” 4. Accurately, infinitely vary 
the pressure on either end of each roll independently 
over a wide range, at any time, to balance the opposing 
forces created for most efficient machine operation and 
product quality. 5. A direct-reading, constant, visual 
indication of the pressure and force exerted on either 
end of each roll. In addition, the systems must be 
simple .. . clean . . . easy to install and maintain... 
facilitate replacement of worn rolls . . . trouble-free, de- 
pendable, heavy-duty, for continuous, ’round-the-clock 
operation. 


Typical Application-Engineered Fluid Power Hold-Down 


TS 


19999 98 


y 6 area en Ore | 


se 


Top Photo: One of the Oilgear Hold- 
Down and Lift System Control! Panels 
as installed with each of Scott Paper 
Company's two, new tissue machines 
in their Southern Division Mill, Mobile, 
Ala.—symbolized in the schematic draw- 
ing, left. Daily production from these 
machines averages 200 tons of Scott's 
bathroom tissues, toweling and wipers 
for household and industrial use. Right: 
A typical Oilgear Heavy-Duty “Power-Pak"—vVariable Displacement Pump, elec- 
tric motor drive, and reservoir base — used with Hold-Down and Lift Systems. 
Oilgear is no “stranger” in the paper industry . . . other Oilgear 
Linear Drives are in operation on pulp log splitters and pulp 
baling presses. Similarly, the highly efficient, long-life, Oilgear 
Heavy-Duty Variable Speed Rotary Drives are compiling en- 
viable records on special purpose paper machine sections. . . 
on complete paper machines ...on multi-color printing press 
drives ... or unwinder and winder drives . .. on laminating and 
coating machine drives. It’s well worth your while to consider 


Oilgear — “for the lowest cost per year!” 


For practical solutions to YOUR linear or rotary motion 
problems, call the factory-trained Oilgear Application-Engineer 
in your vicinity. Or write, stating your specific requirements, 
directly to... 


THE OILGEAR COMPANY 
Application-Engineered Fluid Power Systems 

1564 WEST PIERCE STREET * MILWAUKEE 4, WISCONSIN 

Phone: Mitchell 5-6715 . . . Direct Distance Dialing Code — 414 
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IN-LINE FILTER 


CAPACITIES: Up to 60 G.P.M. 

PIPE SIZES: %"—1°—1"—and 14" (at both inlet 
and outlet). 

BY-PASS VALVE: Available with or without. 


Bonded LINE TYPE 


CAPACITIES: 10—20—30—50 and 75 G.P.M. 
PIPE SIZES: 1°—1"—1)4"—2" and 2%". 
BY-PASS VALVE: Available with or without. 
OPERATING PRESSURE: Up to 250 p.s.i. 
OPERATING TEMPERATURES up to 300° F. 


QUALITY - DEPENDABILITY — EFFICIENCY 


A simple formula — but is foremost in the 
design and construction of all Marvel Filters 


—Over 9OO O.E.MS cart be wrong — 


Designers and manufacturers of hydraulic equipment 
requested suction filters incorporating special 
features. 

For example—a by-pass valve to assure instant flow 
of hydraulic oils on construction and earth moving 
equipment during cold weather operations. Three of 
the filters illustrated are available with this important 


feature. 


The Tandem Sump Type Filter supplies the demand 
for a single unit to handle greater capacity where space 
limitations present a problem for multiple unit instal- 
lations. 

We are pleased to advise that all units are now stock 
items and are being supplied to many of over 900 
Original Equipment Manufacturers who are installing 
them as standard equipment. 


For Dependable Protection on all Hydraulic and other liquid 
circulating systems — Investigate MARVEL Synclinal Filters 


For further information—write, wire or phone 
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r— 


does it again! 
Designers asked. for these filtou — 
MARVEL is delivering them now ! 





Tandem SUMP TYPE 


CAPACITIES: 10—16—20—40—60—100—150 and 
200 G.P.M. 

PIPE SIZES: %"—1°—1"—1"—2"—2%" and 3’. 

CONNECTIONS: Coupling—Male Nipple. 

BY-PASS VALVE: Not available. 


Bonded SUMP TYPE 


CAPACITIES: 10—20—30—50 and 75 G.P.M. 

PIPE SIZES: 1°—14%"—1'4"—2’—and 2". 
CONNECTIONS: Coupling—"O" Ring—Male Nipple. 
BY-PASS VALVE: Available with or without. 


MARVEL ENGINEERING COMPANY < 


7227 NORTH HAMLIN AVENUE, CHICAGO 4656, ILL. * PHONE: JUniper 8-6023 


AH-12 


Please send me information on Marvel Filters as indicated. 


0 Sump Type 
C2) Line Type 
2 In-Line 


December, 


0 For Hydraulic Oil Company 
C) Fire Resistant Fluids 

0) For Coolants or Lubricants 
0) For Water 


Address 
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INTO THE WILD BLUE YONDER 

With each year’s Missile Issue, 
we are caught by the fast pac ed ex- 
citement of aerospace researt h. More 
than ever before, this issue represents 
idvanced thinking—not only about 
projects now in the works—but also 
about those to come. What jobs can 
fluid power do most effectively on 
space craft? How can ground support 
equipment meet more complex han- 
dling and check-out requirements? 
What problems will have to be solved 
so fluid power can meet the reliability 
requirements of maintenance-free op- 
eration on long interplanetary flights? 
How about radiation? . . temper- 
ature extremes? environmental 
effects like absence of atmospheric 
More specif 


cally how will conditions on the 


pressure and oxygen? 


moon affect hydraulic and pneumatic 
equipment ? Temperature there ranges 
from 240 F at night to +240 I 
during the day. With no atmosphere, 
ultraviolet and \-ray radiation from 
the sun will be very strong. leakage 
will be even more of a problem. 
These are some of the areas that 
oncern engineers responsible for de- 
veloping the design concepts and tech- 
nology for exploring outer space. 
Some of their thinking is « xpressed in 
the editorial pages of this issue. Some 
of the results are shown there too, in 
working hardware that itself was in 
the dreaming stage only a short time 


BLOWING HOT AND COLD ... Hot gas has a magic sound in 
aerospace technology these days. Hot gas servo systems are de- 
veloping fast. some are operational. But how about cold gas? In 
liquid-fueled rockets, it’s there for the taking by boiling off some 
of the propellant. Howard Davis has worked out a proposed sys- 
tem in his article Cryogenic Power . . . Cold Gas Actuation for 
Space Vehicles. He shows how to size components for engine 


thrust-ve tor control 


HOW GOOD IS BEST? .. . Components which just do the job 
don't stay around long in a missile program. Designers are con- 
stantly pushing to do better, and the word optimization has been 
invented to describe this effort. Results of an optimization pro- 
gram are told in the Lockheed story, Component Sizing for Mis- 
sile Thrust Vector Control. The thrust-vector control system pack- 


ages pump-motor, accumulator, valving, reservoir. and actuator. 


SPACE AGE EDU- 
CATION ... lt 


starts early in Cock- 


_ 


A Hreuna ic ‘Tool 


eysville. Md. where 
schoolteacher Ruth 


Stroh gave this les- 


prneum iT il il (Ss 


son in compressed 
air as it was being 
used to build a new 
school building. A 
wonderful example 
of distilled writing. 


PILOTS ON THE GROUND .... When they designed the Trans- 
rector described in Pilot Control jor Pressure Sequencing, Huflord 
engineers decided the best way to sequence a hydraulic crane for 
handling rocket engines is by pilot control. Here’s a real exercise 
in circuit operation, using a telescoping cylinder to raise the 
boom initially, then passing the job on to a double-acting cyl- 


inder ° 
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MECHANICAL 
LEATHERS 

in Design 
Engineering 
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CYi/MOER 


rmed with minimum radius at heel to assure longer 


ster, oils, air or fire-sofe phosphote ester fvids. 


Under many service conditions leather 
packings do a much better job than other 
materials in preventing leakage of 
hydraulic and pneumatic media. 


Low Coefficient of Friction Leather 
materials retain lubricants, create less 
than half the friction of other common 
packing materials. Lower friction means 
smooth easy movement and long 
service life. 

High Tensile Strength Leather pack- 
ings will withstand the highest operat- 
ing pressures and shock loads because 
of their interwoven natural fiber 
structure. Average strength measures 
3000 PSI. 


Lower Cost—Based on longer service 
life and fewer overhaul or repacking 
jobs, leather packings save you in 
reduced downtime and maintenance 
labor. 


Will Not Score or Abrade In rough 
unfinished cylinders, leather will polish 
metal surfaces which they contact, 
will not abrade under conditions which 
would destroy other packing materials. 


Long Storage Life-—Leather will not 
deteriorate due to oxidation or sun- 
light. They can be kept in stock in- 
definitely without loss of essential 
qualities. 

In any of three leathers——BITAN*, 
Chrome, or Oak—Garlock can furnish 
all shapes, sizes, and designs of leather 
packings for hydraulic use. They’re 
made in a modern packing plant which 
maintains highest standards of quality. 
Molded Cups, “U” Packings, “V”’ 
Packings, Washers, Gaskets, Discs, 
Flange or Hat Packings are some of 
the more commonly specified types. 
Sizes range from !,” O.D. leather 
washers for needle valves to 99” O.D. 
“U” Packings . 
wax impregnations. 


. rubber, plastic or 


GAR L O 


Contact your Garlock representative at 
the nearest of our 26 sales offices and 
warehouses throughout the U.S. and 
Canada. Or, write for Catalog AD-121, 
Garlock Inc., Palmyra, N. Y. 
Canadian Division: Garlock of Canada 
Ltd. 

Order from the Garlock 2,000 .. . two 
thousand different types of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products 


*Registered Trademark 
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for Electro-Hydraulic Controls 


Small size, lightweight, highly reliable solenoid 
valve for pilot or direct control in hydraulic and 
pneumatic systems. Features integral construction 
of unique pilot operated valving with solenoid 
actuation. Available with pin, pigtail or clip type 
electrical connectors. 


Pressure—3000 PSIG (higher pressure settings 
available) 

Flow (MIL-5606)—.80 G.P.M. @ 100 P.S.I. drop 
Voltage—D.C., various options available 
Weight—1.75 oz. 

Opening and Closing—60 complete cycles per 
second 

Sealing—Drop tight 

Smaller and larger size valves available, 


Division of The Electric Autolite Company 


Direct inquiries to SPARD Division, The Electric Autolite Company, Toledo 1, Ohio 
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Precision-fitted pistons 
ond cylinders are heat- 
treated, Nitride-hardened 
» and honed to a super finish 


All wearing’ parts made 
of finest tool steel and 
heat-treated for long life 





Address your letters to: Editor, Hy- 
prauLics & Pneumatics Macazine, 812 
Huron Rd., Cleveland 15, Ohio. 
In-line relief valve 

TO THE EDITOR: 





In the October, 1960 issue of your 
magazine, page 132, you have a 
short article on an in-line relief 
valve. | would appreciate any 
further information you can give 
me on the valve. 





—— 


GRANT V. HOYT 
Service Manager 
The Kartridg Pak Co. 
Mount Prospect, IIL. 








‘aie-aualite precien We suggest you contact Mr. Walter 
fitted gears; hardened, Mason or Mr. Stephen*4¥. Biello 
ground and lapped M at Avco, Inc. .in Rhode Island. 
: This was covered in their Patent 
No. 2,884,952. 





For operating pressures up to 10,000 PSI 


New, unique 2-stage hi-pressure hydraulic 
pumping unit—dual-volume, dual-pressure 


5 @ DELIVERS HIGH-VOLUME AT LOW 
PRESSURE 





Improved die loading circuit 
TO THE EDITOR: 

The other day a couple of our 
special projects engineers and | 
were discussing some hydraulic 
problems we were having, and one 


@ 26 GPM @ 100 PSI! 

' @ 500 PSI 

80 CU.IN./MIN. @ 1,000 PSI 

50 CU. IN./MIN. @ 10,000 PSI 
The new and modern OTC “Vanguard” 
hi-lo hydraulic power package is a pre- 
cision-built, high-quality unit meticulous- 
ly crafted for dependable performance 
and long life. Te best utilize the “Van- 
guard's” exceptional performance, a wide 
range of accessories are available: your 
choice of several motors, gasoline engine, 
2 and 4-way lever-control valves, 2-way 
solenoid valve, pressure switch, pressure 
regulating valve, manifold, reservoirs, 
gauges, etc 
For detailed information on this ad- 
vanced, new unit, write: 


PRECISION HYDRAULICS DIVISION 
OWATONNA TOOL CO. 


710 CEDAR STREET 


OWATONNA, MINNESOTA 


of them handed me the November 
1959 issue of HYDRAULICS & PNEU- 
MATICS opened to page 93 with 
the remark, “I'll bet they are hav- 
ing fun.” 

We have been using this method 
since 1946 or "47 so we all took 
a moment to chuckle over the 
schematic. (This describes a speci- 
al air-oil intensifier that replaces 
die springs in presses. See circuit 
A). Of course we were thinking 
of it in relation to our operations. 
It is very good at low speed but 
when you get over about 20 strokes 
per minute with small cylinders, 
the oil heats up to excessive tem- 
peratures. (We consider anything 
over 120 F excessive.) Then you 
have two choices: (1) cool the 
oil in some manner, (2) change 
the hydraulic circuit. We run from 
50-90 strokes per minute so we 
chose method two. 

We separate the pressure relief 
valve and the check valve and 


DESIGNERS AND MANUFACTURERS OF QUALITY HIGH PRESSURE HYDRAULIC COMPONENTS Continued on page /6 
Circie 100 on Reader-Service Card 
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THE KEY 
TOA | 
DEPENDABLE 
SYSTEM! | 


be 


Eastman 


HYDRAULIC HOSE ASSEMBLIES 


EASTMAN 


designs complete 
hydraulic operation 
for SCHRAMM 
Rotadrill 


Valves mounted in three convenient banks for each outrigger, 
forward and reverse rotation of motor, slow down 
speed, rapid down speed and for breakout cylinder. 


i 


PERMANENTLY ATTACHED COUPLINGS 
for 1, 2, and 3 wire braid rubber cover hose 


The cooperation of EASTMAN Engineering was enlisted in making the 
operation of this truck-mounted Schramm Rotadrill completely hydraulic. 


Hydraulic power is delivered through EASTMAN Hydraulic Hose 
Assemblies to: 


1. Three-Speed Reversible Rotation Head: Standard speeds—44, 65 and 
120 r.p.m. with 26,500 inch pounds torque. 2. Cylinders controlling down 
feed, rapid feed and slow feed. 3. Controls for raising and lowering of mast. 
4. Breakout Cylinder. 5. Hydraulic Winch and Hook. 6. Three Outriggers. 


Dependable field service is assured through EASTMAN Two-Wire 
Braid High Pressure Hose with Permanently Attached Couplings 
providing a bond stronger than the hose itself. 


Efficient power delivery through the extensive, multiple circuits of this 
rock-drilling rig is obtained through EASTMAN designed permanently 
attached hose assemblies which insure longer life and lower cost. 


Wye 


REUSABLE COUPLINGS 
for fabric cover hose 


ed 


REUSABLE COUPLINGS 
for rubber cover hose 


CLAMP COUPLINGS 
for 1, 2, and 3 wire braid rubber cover hose 


ENGINEERED FOR ENGINEERS BY ENGINEERS 
Let EASTMAN Engineering assist you in planning the initial layout of 
your hydraulic system—for most efficient power delivery and lowest cost. 


East ie MANUFACTURING COMPANY 
4 Dept. AH-12, MANITOWOC, WISCONSIN 


December, 1960 e 45 or 


Write today for 
Bulletin 100 and 
200 on EASTMAN 
High, Medium and 
Low Pressure 
Hydraulic Hose 
Assemblies. 





SAVE ON pistrers YJ 


LABOR COSTS dump the pressure relief valve into 


the top of the reservoir; supplying 
oil to the cylinders through the 


Die cylinders Air regulating 











Contro/ valve 


Circuit A 


check valve from the bottom of 
the reservoir. In this way we can 


STACKING vary the reservoir size to suit the 
a 7 job and need no further cooling. 
Hi Cyclic We also keep our valves as close 
MANIFOLD AIR VALVES So 


Quick disconnect 


@ Change a valve in about 2 minutes or less with- 4 


“a ‘ Out d sturb Ng piping or wiring. Remove 4 bolts Sight gage 
“\} and lift off valve 








NN 





@ Plug-in solenoid connections—no re-wiring needed to 


replace a valve 


Large manifold capacity-—add valves at any time, using 
same air supply L__>—_—_1 


Manifold accepts 2 or 3-position, /,"", 3/," and modified 
” ae “e * 3) Circuit B 
4 valve mounts on 2'/," centers; 3/5” and 
¥," valves mount on 25/,” centers 














to the die as possible and use steel 
Wide open bus duct-type wiring area makes for easy tubing because our pressures go 
installation of electrics as high as 7000 to 10,000 psi. See 
circuit B. 


Built-in speed controls—with instruction plate that iden- “ 
You can use a sequence valve 


tifies direction for speed regulation ; 
in place of a pressure relief valve 


These new Beckett Hi-Cyclic Air Valves provide fast with equal success at pressures 
reaction for accurate control. There are no working under 2000 psi. 

packings—seal is by precision metal-to-metal fit. Only 
the stainless steel spool and brass valve body in contact 
with media. Seven spool types are available to meet 
all requirements. New Hi-Cyclic Stacking Manifold 
Valves will save you money on direct labor costs for 


installation and replacement. Write today for full details. MARLIN BENSINGER 
Oldberg Manufacturing Co 
Grand Haven, Mich 


This episode confirms what we 
told you some time ago, “around 
here HYDRAULICS & PNEUMATICS 
gets worn out, not discarded”. 


DISTRIBUTORS IN MAJOR CITIES 
COAST-TO-COAST AND IN CANADA MEMBER We certainly appreciate your 


taking time to explain your modi- 
BECKETT-HARCUM CO. fications of the design which we 
981 W. LOCUST STREET, WILMINGTON, OHIO presented in the November issue. 
, 22 on Reader-Service Card 
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Denison and Denison HydrOlLics are registered 
trademarks of Denison Eng. Div., ABSCO 


DENISON 


dnrOllica 


Flexible, high-accuracy 
simulation with DENISON 


hydraulic pump power for... 


CHECKOUT 


With Denison Variable Volume Axial Piston Pumps powering 
your hydraulic checkout equipment, you assure high- 
accuracy simulation. 
These pumps (with volumes to 116.7 gpm and pressures to 
5000 psi) allow a wide range of pressures and flows to be 
selected with fine-line variations. You get the multi-purpose 
flexibility needed for today’s checkout equipment. 
Denison Variable Volume Piston Pumps —and all Denison 
cme diane as = hydraulic components —are precision manufactured for long, 
YOIT, designed and  * maintenance-free life. Result~you can spend more time check- 


Corp., Chicago (shown [a » ing-out...less time checking-up. 


with access panels re- 


moved) is powered by ' bs Ask your Denison Hydraulics Specialist —located in all 


a Denison 800 Series 
Soo glen Bales ~ “ principal cities—to show you how Denison hydraulic equip- 
— "es “7, ment—pumps, motors, valves, controls—can help you improve 
~~ the performance of your GSE systems. 
Write for your copy of new Bulletin 204, “Advanced 


Hydraulic Components For Ground Support Equipment”. 
DENISON ENGINEERING DIVISION 


American Brake Shoe Company 
1166 Dublin Road ee Columbus 16, Ohio 


mn cece DENISON 
HYDRAULIC POWER 
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PUMCUPS 


outlast ordinary 
packings 


104 


e in hydraulic and pneumatic mechanisms 
¢ in reciprocating pumps 


“Aen 


DARCOVA 


'@ace 


With Darcova Pumcups...regard- 
ess of wear, pressure keeps Pum- 
gaging cylinder wall 


Operating costs go down and efficiency goes up when Darcova Pumcups 
ro in! Here’s why 
e Pumcups outlast other packings at least 3 to 1, based on actual 
reports from users 


@ Fluid slippage is virtually eliminated, because Pumcups operate 
at full efficiency throughout their entire life 


e Maintenance costs are reduced, because you have fewer replace- 
ments, less downtime 


Available in three textures—hard, medium and soft. Also in regular 


or 100% nylon composition. Size ranges from 34” to 20”. For all the 
facts on Darcova Pumcups, write for Bulletin 5903. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 15, Pa. 


TRADE MARK 
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FLUID 
POWER 


FORUM. 





Each month HYDRAULICS & 
PNEUMATICS surveys readers for 
their experiences and opinions in 
fluid power design. 


@ Are you using fire-resistant 
hydraulic fluid? What type do 
you prefer? What difficulties 
have you had with it, and what 
improvements would you like 
to see? 


We are using a water glycol, 
fire-resistant hydraulic fluid in 
a hydraulic power unit being built 
for a defense agency. The pumps 
are axial piston, 60 gpm and 3000 
psi. We have found that extreme 
care must be taken so that fluid 
will not evaporate. Also we must 
be certain to circulate fluid be- 
fore pumping as the surface cakes 
when left standing. It does per- 
form well. 

JULES KENDALL 
General Manager 


Kenett Corporation 


Brookline, Mass. 


We are using fire-resistant hy- 
draulic fluids and I have no pref- 
erence as to type. Generally, hy- 
draulic equipment using fire re- 
sistant fluids cost more than equip- 
ment using petroleum oil. In most 
cases the special seals are not 
compatible with seals for regular 
oil. This presents a spare parts 
problem. 

The life of most hydraulic 
equipment is shorter when using 
fire-resistant fluids. This is par- 
ticularly true of non-hydraulic- 
balanced units. Some water-based 
fluids lose their viscosity and lubri- 
city if the specific gravity is al- 
lowed to change from that recom- 
mended. 

Generally, fire-resistant fluids 
have. I believe, been over-sold to 
the general user, so that the 
“danger” of using hydraulic equip- 
ment with petroleum based fluid 
has sometimes worked to the detri- 
ment of the hydraulics industry. 


Continued on page 20 
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Re 


y pebveltih: 
CYLINDER. 


Check these important new features... 


Hard chrome plated steel piston rods with rod flats. 


Metalic rod wiper, with automatic compensation 
for wear. 





INTERCHANGEABLE MOUNTINGS. 








Cushions ‘now or later’’—to add cushions, simply re- 
move plug and insert cushion needle valve; no cylinder 
disassembly required. 


Threaded heads with “‘O”’ ring static seals may be 
rotated 360° for convenience in piping, installation. 


ADJUST-O-STROKE feature (pat. pend.) on 2”, 3” and 
4” bore sizes permits stroke adjustment in increments 
of 1/16” by simply adding or removing spacers. Total 
adjustment is 7%”. 6” bore cylinders manufactured to 
stroke length required. 


Wide-sectioned aluminum piston for increased 
bearing stability. 


Removable spacer for installation of mounting bracket. 


New Series M Provenair cylinders are available in 2”, 3”, 4” 
and 6” bore sizes for air or hydraulic service to 200 psi. Lip- 
type packing, rod boots and cushion kit accessories available. 
Options include oversize rods, extended rod glands, adjust. 
able rod glands, stop-tube piston construction, rma, 
rods, roc extensions, special rod threading. 

See your phone book yellow pages for your nearest Modernair dealer: 

or write to us for catalog, price list. 


CORPORATION 
400 Preda Street - SAN LEANDRO, CALIFORNIA + Phone: LOckhaven 2.6485 _ 
5007 Brookpark Road - CLEVELAND 34, OHIO - Phone: SHadyside 9.639 


= 


MEMBER NATIONAL. eke 2 “POWER Assoc! AT 
or , 


Re eee» FEMA top we Carey ee ae ee aes ns MES aie 
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for DEPENDABLE 
HYDRAULIC PRESSURE CONTROL 


BY-PASS RELIEF 


VALVES . 


MONEY-SAVING CHOICE for 
0. E. M. use, replacement, too! 


Low price and high quality make FULFLO piston-type 
hydraulic valves a natural O.E.M. choice. The service 


they deliver . . . quiet, dependable and trouble-free 


. makes them ideal from the equipment users’ 


viewpoint. 


@ Screw or flange models... to 500 Ibs. ... for pipe 


sizes to 3” 


@ Steel, cast iron or brass bodies ... brass, steel or 


stainless trim 


@ Fast shipment of standards . . . specials to your 


requirements 


‘ 


~ 
°. : 


— 
“SS 
FOR EXTRA CONTROL CONVENIENCE 


Request new, illustrated catalog of FULFLO Hand Wheel 
Valves ... used where frequent pressure setting is needed. 


NEED A “‘Special’’? 


FULFLO can engineer a special valve to your most 
exacting requirements. Examples of ‘‘specials’’ 
are shown in Data Book. 


Request complete catalog from: 


The FULFLO SPECIALTIES CO., Inc. 
415 Fancy Ave., Blanchester, one 
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As an improvement I would like 
to see all fire-resistant fluids 
standardized by viscosity and 
viscosity index and their lubricity 
correlated with petroleum fluids. 

IOHN P. SHARP 

Regional Sales Manager 
Hydraulic Pump & Control Sales 
Denison Engineering Division 
American Brake Shoe Company 
Chicago, Illinois 


@ Are you using straight- 
thread tube and hose fittings? 
Do these seal with an O-ring or 
a metal-to-metal fit? What are 
the advantages you've gotten 
with them? If you are not us- 
ing them now, are you plan- 
ning to in the future? 


We are using straight-thread 
tube and hose fittings which seal 
with a metal-to-metal fit. (Stand- 
ard AN fittings). The advantages 
that we have found are ease of 
installation and reasonable service 
life. 

G. R. LAY 

Design Engineer 
McDonnell Aircraft Co. 
Ferguson 35, Mo 


We are using straight-thread 
fittings that seal with O-rings. Less 
torque required and less dam- 
age to components. With high 
temperature required of course we 
use metal-to-metal fit with metal 
O-ring seals. 

T. GOTTLIEB 
Project Engineer 
Loud Machine Works 


Pomona, Calif. 


e@ Cylinder manufacturers are 
working toward standardized 
cylinder mountings. Would 
standardization be helpful to 
you? 


In my opinion, standardization 
of cylinder mounting would have 
at least three distinct advantages. 
First, for the designer, a cylinder 
of a certain type and size would 
always have the same mounting 
dimensions. This would make a 
number of sources available for 


Continued on page 22 
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OPENING NEW HORIZONS 


. in economical power application 


98% PLUS OPERATING EFFICIENCY 
MORE POWER PER CYLINDER DOLLAR 
PROVEN LEAKPROOF OPERATION 





GREATEST SELECTION EVER OFFERED / 
SAFE UNDER SEVERE LOADS > 
SAFE WITH ALL KNOWN HYDRAULIC FLUIDS ae 





SAFE UNDER TEMPERATURE EXTREMES 
DAMAGE-PROOF PISTON RODS 











Flick-Reedy... Winner of ‘‘Plant of the Year’’ Award and ‘‘Silver Anvil’’ Public Relations Award 


Miller Hydraulic Cylinders make impossible applications 

look easy. With Teflon Seals, Case-Hardened Rods (50-54 

Rockwell C), Patented “Shef” Tubing End Seals, and other 

exclusive standard features, these cylinders are practically 

——}- damage-proof, are ultra-dependable under pressure and tem- 

MORE SAVINGS! perature extremes, and provide leakproof sealing with ALL 

Our ultra-modern, new “Plant of the Year” with its hydraulic fluids. Built to exceed J. I. C. Specifications, these 

special facilities and operating economies enable us cylinders are achieving new highs in production and operating 

to offer an extra 10% price savings on our big economies in thousands of plants. Two great lines: Power- 

“stock” selection of: Packed Model H for 3000-5000 psi and Job-Rated Model J 

Model “H” (Hyd.) Cylinders, 142” through 8” bores; for 500-2500 psi. All bores, strokes and mounting styles. Big 

Model “J” (Hyd.) Cylinders, 142” through 14” bores; “Stock” selection for immediate shipment at substantial 
Model “A” (Air) Cylinders, 142” through 14” bores. savings. 

Strokes up to 36”, cushioned and non-cushioned. 


Full Details On Request 


Write for literature. 


R MILLER FLUID POWER 





t's new 
t seals 
saves 


Increases 


Mig te 


. 


Action 
Threads 


Another RB&W development from 
Delrin plastic, this new threaded 
plug replaces more expensive metal 
plugs in many hydraulic and com 


pressor applications 

It not only saves on cost and 
weight, but also does a better job 
Fluid pressure forces mating 
threads together, creates a still 
tighter seal, locks threads in place. 

Metal-like mechanical properties 
of Delrin provide excellent 
strength, dimensional stability, 
rigidity. Count also on resistance 
to corrosion and solvents. 

Available in %, 4, %, %” pipe 
sizes. Send for samples 

Ask about other parts you would like 
custom-molded from Delrin, or other 
thermoplastics, in production quantities. 
Write Russell, Burdsall & Ward 
Bolt and Nut Company, Port 
Chester, New York. 


*Du Pont trademark 


RB-W 


116th year 


118 


his particular design. Secondly, 
the availability of the cylinder in 
ase of emergency replacement. 
Here again the customer would 
have a larger selection of replace- 
ment cylinders. Thirdly, from the 
manufacturer's standpoint, he is 
able to supply replacement cylin- 
ders regardless of the original de- 
sign 

ROBERT CARPENTER 

Hydraulic Designer 

AC Spark Plug Div 


General Motors Corp 
Flint, Michigan 


Yes, standardization would be 
helpful when obtaining competi- 
tive quotes and when replacing 
worn units which now require 
mounting rearrangement and re 


work. 


HARRY J. HANLON 
Linder Industrial Engineering Co. 
Lakeland. Florida 


e What is your preference for 
cylinder packing (dynamic) 
for pistons and rods? O-rings, 
U-rings, V-rings, cups, flanges, 
piston rings, etc? Why? What 
problems have you had with 
packing? Material, size, shape, 
supply, leakage, etc? 


| have used V-rings for higher 
pressures because they offer more 
bearing support. Also I have used 
square rings with quite a degree 
of success in sealing rods for zero 
leakage requirements. They do a 
better job than O-rings and back- 
up washers. 

A. J. KEIR 


Pippin Construction Co. 
Springfield, Mass, 


\ preference for dynamic cyl- 
inder packing for pistons and rods 
depends on conditions such as 
stroke length, velocity, pressure, 
fluid, fluid temperature, contami- 
nation, permissible across seal 
leakage rates, and allowable load 
loss due to packing friction. How- 
ever, | would place packings in two 


basic categories: High temperature 
(above 400 F) and low tempera- 
ture (below 400 F). 

For low temperature applica- 
tions my preference is a standard 
O-ring with a Teflon cap for both 
the piston and rod seal. The O-ring 
simply acts as a spring which 
presses the Teflon cap against the 
sliding surface. Teflon against met- 
al offers a low coefficient of fric- 
tion which results in long life. 
rhis combination eliminates O- 
ring rolling which usually results 
in failure from spiral fatigue. 

For high temperature work my 
preference for piston seals has 
been metallic piston rings and for 
shaft seals, a pressure drop bush- 
ing backed up by a series of high 
temperature (800 F to 1200 F) 
packings. 

Metallic piston rings afford ex- 
cellent wear characteristics and a 
fairly positive seal. To further en- 
hance a bushing as a seal some- 
times a rod ring in the bushing is 
employed. This bushing backed 
up by four V-packings has proven 
to this writer a very effective seal 
for any pressure or temperature. 

Problems associated with vari- 
ous dynamic packings: 

1. O-rings and square rings ex- 

hibit nibbling (alleviated by 
the use of back-up rings), 
spiral fatigue, rolling, and 
breakdown due to poor ma- 
terial quality control. 
Teflon piston rings with an 
expander spring are troubled 
by contamination, such as 
metal, sand, etc. which em- 
beds itself into the sides of 
the rings where, if enough 
contamination is present, it 
creates high friction between 
the side of the ring and the 
ring gland. This frictional 
force can become higher than 
the spring force resulting in 
the ring being permanently 
depressed in the gland and 
hence not seal. 
High temperature V-pack- 
ings which lack an adequate 
percentage and dispersion of 
metal (steel), lack the nec- 
easary resilience to compen- 
sate for temperature and 
wear effects. 


WILLIAM K. GULICK 
General Electric Co. 
Evendale, Ohio 
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Sundstrand remote power transmission 
..2a “cool” idea for a coach builder 


If you have a tough power transmission problem, per- 
haps you can profit from the experience of a leading 
transit coach builder. 

When poor cooling efficiency and high noise level 
made it necessary to relocate the condenser for a 
coach air conditioning system, lack of space posed a 
real problem. Company engineers had to devise a 
compact means for transmitting power to the con- 
denser fan (moved to the top of the coach). 


Working with Sundstrand engineers, the coach 
builder solved the problem by mounting a Sundstrand 
pump under the coach on the compressor and con- 
necting it — with small-diameter hydraulic lines—to 
a compact hydraulic motor directly powering the 
condenser fan. 

The pump in this system converts variable input 
speed from the bus engine to constant rpm at the 
condenser fan motor. By continuously measuring 
its own output, the pump automatically assures a 
constant volume of fluid to the motor, regardless of 
bus speed. 


The small-diameter motor easily fits inside the fan 
hub, does not disturb air flow through the fan and 
or the condenser. Cool, quiet operation of the motor 
ends heat problems, increases condenser efficiency, 
and substantially reduces noise inside the coach. 


Standard Sundstrand hydraulic components can 
be arranged in other ways to meet a variety of power 
transmission requirements. Other operating charac- 
teristics available with standard Sundstrand compo- 
nents include: automatic torque multiplication; 
infinitely variable speed control; variable speed out- 
put from a constant speed; automatic matching of 
power output to load requirements; and single-lever 
control of start, stop, forward, and reverse speed. 


Manufacturers in five fields are now applying the 
exclusive benefits of hydraulic power to their equip- 
ment economically. Modern Sundstrand hydraulic 
power transmission systems can be the solution to 
your power transmission problems. Write, outlining 
your requirements, to Mr. Ray Murphy, Application 
Engineer. 


quam SUNDSTRAND HYDRAULICS 
————— 











How a coach builder uses Sundstrand components 
to solve a difficult power transmission problem. 


RESERVOIR 


SUNDSTRAND 
VARIABLE 
DISPLACEMENT 


COMPRESSOR 

DRIVEN BY PTO 

FROM COACH ENGINE 

AND MOUNTED BENEATH COACH 


DIVISION OF SUNOSTRAND CORPORATION 


2210 Harrison Avenue + Rockford, Illinois 


SUNOSTRAND 
FIXED DISPLACEMENT 
FLUID MOTOR 











ENTIRE CONDENSER UNIT 
IS MOUNTED ATOP COACH 





“BUBBLE 
TIGHT” 


at 
6000 PSI 
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“Bubble-tight” shut-off of high pressure liquids and 
gases—even helium—is assured every time with 
CPV O-Seal Valves. These unique, hand operated 
valves are the best guarantee of leakproof service 
at pressures to 6000 psi and temperatures from 
—20°F. to 275°F. 


Get the full story. Learn how the CPV O-Seal 
design uses line pressure to obtain a tight, positive 
seal around the bonnet and end connections. See 
how easily valves can be slipped into position with- 
out springing the line or distorting the valve. 


Write today for 36-page Catalog 60 on the CPV 
O-Seal System for handling high pressure liquids 
and gases. 


O-SEAL SYSTEM 


VALVES & FITTINGS =-165600 & 6000 PSI 


COMBINATION PUMP VALVE COMPANY 
Preston St., 


Philadelphia 4, Pa. 
37 on Reader-Ser rd 


SAE INTERNATIONAL 
CONGRESS & EXPOSITION 
OF AUTOMOTIVE ENGINEERING 


January 9-13 
Cobo Hall, Detroit 
PLANT MAINTENANCE 
& ENGINEERING SHOW 
January 23-26 
International Amphitheatre 
Chicago 
ASME AVIATION CONFERENCE 
March 12-16 
Statler Hilton Hotel 
Los Angeles 
SAE NATIONAL AERONAUTIC 
MEETING 
April 4-7 
Hotel Commodore 
New York 
ASME MAINTENANCE & PLANT 
ENGINEERING CONFERENCE 
April 10-11 
Bancroft Hotel 
Worcester, Mass. 
SAE A-6 COMMITTEE MEETING 


( Aero-Spae e Hydraulic & Pneumatic 
Systems & Equipment) 


Week of April 17 


Statler Hilton Hotel 
Detroit 


INTERNATIONAL MEETING 
ON FLUID SEALING 
April 17-19 


Sponsored by the British Hydro- 
mechanics Research Association 
Grosvenor Hall 


Ashford, Kent, England 
ASME PRODUCTION 
ENGINEERING CONFERENCE 
May 10-12 
Royal York Hotel 


Toronto 


NATIONAL FLUID POWER 
ASSOCIATION SPRING MEETING 


May 14-17 

The Greenbrier 

White Sulphur Springs, W. Va. 
ASME DESIGN ENGINEERING 
CONFERENCE & SHOW 

May 22-25 

( obo Hall 


Detroit 
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HOW TO "INCH AN AIR CYLINDER 


You can set it up for single cycle control or 

synchronize it with related elements for repeat 

cycling with precision accuracy. This 

Bellows Air Motor-Hydro-Check unit is available in 

standard stroke lengths up to 18” and in five bore sizes: ‘ e 

1%”, 1%”, 242”, 3%”, and 4%”. You 7. 

Not all pneumatic applications require the range of CAN “INCH” 

control provided in this Bellows unit, of course. IT ALONG JUST 

But, regardless of the type of control you require, you AS WIT 

can obtain it in Bellows Air Motors, and usually in H : 

the form of one compact, complete, packaged unit — { ELECTRIc DRIVE f 
y 


simple to install — doubly simple to control. 


— 


THESE BULLETINS CONTAIN THE STORY 


Bulletins BM-25 and HC-602 give full details on 
Bellows Air Motors and Hydro-Checks and the 
Bellows System of Air Control. There’s no charge 
Write Dept. AH-1260, Bellows-Valvair, Akron 9, 
Ohio. In Caneda, Bellows-Valvair Ltd., Toronto 
18, Ontario 


} 
i 


Bellows- 


AKRON 9, OHIO 
DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 1288-3 
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MAXIMUM 
SERVICE 


SPECIFY 


B&W offers you: 
e an electric-resistance-welded carbon steel hydraulic line 
tube manufactured to JIC standards under a rigid system 
of quality control 
e a full range of tube sizes to match your hydraulic 
application requirements 
e a hydraulic line tube that costs far less than seamless 
in comparable sizes 


B&W Job-Matched LECTROSONIC Hydraulic Line 
lubing is available through a nationwide network of dis- 
trict sales offices and steel service centers. And remember 
- matching tubes to jobs assures you the right tube, in 
the right quantity, at the right time. For more informa- 
tion, call your local B&W District Sales Office, or write 
for Bulletin T-435. The Babcock & Wilcox Company, 
lubular Products Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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> lelecommunications 


Two recent major steps in the improvement of world telecom- 
munications have been the laying of the first Trans-Atlantic and the 
California—Hawaii submarine telephone cables 

When laying cable either on a flat sea bed or over underwater 
mountain ranges, the exact control of paying out speed and tension 
in the cable is of paramount importance. “VSG’ variable delivery oil 
hydraulic pumps are used to act as brakes on the cable, which is 
drawn out of the ship by its own weight. This enables a very smooth 
and regulated control to be maintained or instantly varied to suit 
ship speed, paying out speed and tension in the cable. 

It is just another of the highly varied applications of “VSG' 


s bd variable delivery pumps and transmission gears which have now 
been serving modern industry for over fiftv vears : 
; 
i a = MODERN INDUSTRY 


VICKERS-ARMSTRONGS (ENGINEERS) LTD VICKERS HOUSE BROADWAY LONDON SW! 
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about fluid power 


NCIH Stresses Cleanliness 


Curcaco—“Design For Cleanli 
ness in Fluid Power Systems” was 
the theme for the 16th Annual Na 
tional Conference on Industrial 
Hydraulics. Two full days (Oc 
tober 20th and 21st) of technical 
sessions were devoted to discus 
sions of 
Materials forming machinery 
Mobile equipment 

sms and systems 


Missiles and space hydraulics 


papers, followed by 
periods, provided = the 


means for exchanging design ideas 
Such terms as “surgical cleanli- 
ness” and “white room instru- 
mentation” were used to describe 
the ultimate in cleanliness de- 
manded of fluid power components 
ind systems. 

New techniques in servovalves, 
and pneumatic servo steering were 
two of the areas covered. A method 
for designing a two-axis electro- 
hydraulic tracer system was pre- 
sented and discussed. 

At the opening general session, 
J. R. Faweett, British designer. 
told of recent advances in hydrau- 
lics for mining coal in England, 
and Howard Zintz. director of en- 
gineering at The Rucker Co., re- 
viewed the requirements for clean 


liness in missile and ground check- 
out equipment, and outlined design 
techniques to meet them. In addi- 
tion to an extensive filter system, 
he suggested the following for a 
missile check-out cart: (a) use of 
stainless steel wherever possible 
in plumbing, reservoir, and compo- 
nents, because stainless produces 
less contamination than carbon 
steel; (b) reduction of threads and 
use of manifolds; (c) heat ex- 
changers to limit temperature; (d) 
Teflon lining in flexible hose (e) 
caps for terminal connection points 
not in use; and (f) capillary 
bleeds for pressure gages. 

“All instruments, regardless of 
how unsophisticated they are, 
should be treated as delicate instru- 
ments when installed in a white 
room.” This, according to A. V. 
Sada of the Weatherhead Co.. 
Cleveland, applies to instruments 
for measurement and environment 
control. 

@ SAE Particle Count—SAE 
has established a reference method 
for determining particle count in 
aircraft hydraulic fluids. W. A. 
Riehl of Redstone Arsenal said. 
“Reliable results are obtained 
when the conditions specihed in 
this method are closely followed.” 

R. D. Walker of Douglas Air- 
craft stressed continuous bypass 
filtration, trained laboratory and 
engineering personnel, and care- 
fully selected samples to avoid out- 
side contamination. 

Carl B. Davis and Gordon L. 
Wenner of The Martin Co. ex- 
plained the types of contamination 
found in fluids. They fall into three 


RECEIVING AWARDS for their winning entries in the HYDRAULICS & PNEUMATICS 
Prize Paper Contest are (I. to r.) Gil Riske, Hannifin; J. R. Crissey, Chance Vought 
Aircraft; and Werner Holzbock, Consulting Engineer. At right is Paul Rolnick, vice 
president of the Industrial Publishing Corp., who presented the awards. 


basic catagories, solids, fluid ad- 
ditives, and water. Many of these 
Continued on page 30 
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after 1/ years. iS 
replacement parts 


one handle ball! 





Human hands wore this metal handle ball 

to a fraction of its original size before the 

customer returned the valve to us for recon- 

ditioning. This high pressure hydraulic valve 

performed faithfully for nearly two decades 

with only such minor maintenance as 

replacement of “U” packing. We replaced the The Higher he metal 

handle ball, repacked it, cleaned it up, and The Tighter the Seal 

sent it back. This kind of trouble-free Cross-section view shows Hunt system 


service is typical of Hunt hydraulic valves. of “U” packing as opposed to “metal 
to metal”. “U" packing provides zero 
leakage on water hydraulic service. 


L 














Sub-Base Mounting Simplifies, 

Speeds Up Maintenance 

New sub-base mounting is now avail- 
34” MS-551-N4 able on all Hunt hydraulic valves. 

Easy, quick replacement for mainte- 

nance with no disconnecting of pipes. 


Vv HUNT VALVE COMPANY owwision or 1eec SALEM, OHIO 


HUNT | fe)! Quiek-As-Wink sir & uvorautic control vawves 





HEISE GAUGES 
MUNICIRION 


Highly favorable reaction 
among gauge users has fol- 
lowed the development of 
the Heise Micro-Slide adjust- 
ment. Systematic field recal- 
ibration of batteries of Heise 
gauges may now be directly 
and precisely effected with 
minimum time loss. 


Calibration adjustments as fine as .0005 inches in the effec- 
tive length of the sector slide may be quickly and conveniently 


applied. 


Periodic recalibration of gauges may also be reduced as a 


result of the damping effect of 


the spring loaded adjustment 


which protects the setting from shock and vibration. 


CONVENIENT 
PRECISION 
RECALIBRATION 


The Micro-Slide comprises a 
spring loaded micrometer screw 
controlling the position of the 
link pivot. This screw may be 
conveniently adjusted with a 
standard Allen wrench. A flat 
spring cushions the assembly 
and protects the setting from 
shock or vibration. 
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DELIVERY —- 2 WEEKS FOR MOST RANGES — PRICE F.0.8. NEWTOWN 











Request Catalog for SPECIAL FEATURES 
HEISE BOURDON TUBE peenaaine INC. 





contaminants enter the system dur- 
ing fabrication and cleaning. 
Others come from the environment 
in which the system operates. 

An additional hazard with air- 
borne hydraulic filters, discussed 
by H. L. Wheeler of Bendix Filter 
Division, is extreme vibration and 
g-loading. He 
the filter media be metallic and 
have extended area. 


recommended that 


@ Foundry Air—With the quan- 
tity of dust in atmosphere around 
unusual 


a foundry, precautions 


BETWEEN SESSIONS Fred Swanson, 
Sundstrand; Frank Beauvais, Ford Motor: 
and E. W. Brennan, Pure Oil discuss the 
conference program. 


must be taken to keep the foundry 
pneumatic system clean. James L. 
Yates, with Crane Co’s. Industrial 
Products Group, stressed adequate 
suction strainers for compressors, 
intercoolers and aftercoolers to re- 
move moisture. 


@ Supply Oil Cleanliness— 
Much of the contamination in oil 
hydraulic systems occurs while the 
system is in operation. Particles 
present in oil refineries are in the 
very low micron range according 
to R. Q. Sharpe, & K. G. Henrik- 
son, Industrial Technical Div., 
Socony Mobil Oil Co., Inc. Servo 
systems involving valves with fine 
clearances require surgically clean 
oil. To obtain this degree of clean- 
liness, oil lines to these valves must 
be equipped with full flow, fine 
particle size filters. 


Continued on page 32 
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New Wiper-Scraper Seal for Cylinders 


Scrapes off ice, mud, tar — wipes off water, dust, other contaminants 


Now, you can effectively exclude dirt and 


other contaminants from hydraulic cyl- 


inders under the most severe field condi- 
One x wa 


Wiper-Scraper Seal does the job. Formerly, 


tions compact unit, the C 
a separate rod scraper had to be installed 
in front of the ordinary wiper seal. The 
special machining necessary, plus the 
scraper ring, and retaining ring made this 


an expensive installation 


Chicago Rawhide’s SC Wiper-Scraper 
Seal combines a spring brass scraper and 
synthetic rubber wiping member in one 
shell. The I.D. of the 


slightly under shaft size to provide a snug 


steel scraper is 
fit that will remove tar or frozen mud, but 
it has sufficient play within the shell to 
tolerate any off-center conditions of the 
rod such as caused by bearing ‘“‘bore-slop.” 


The cost is much lower than any other 


OIL SEAL DIVISION: 1203 ELSTON AVENUE CHICAGO 22, ILLINOIS 


Offices in 55 principal cities 


See your telephone book. 


tn Canada: Chicago Rawhide Mfg. Co. of Canada, Lid., Brantford, Ontario 
Export Sales: Geon International Corp., Great Neck, New York 
C/R Products: C/R Shaft & End Face Seals « Sirvene (synthetic rubber) molded pliable parts 
Sirvis-Conpor mechanical! leather cups, packings, boots « C/R Non-metallic Gears. 
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combination of scraper and wiper. ** Design- 
Most 


important is the performance contribution 


in” cost is low, assembly simple 


to the cylinder. The additional value of 
longer packing life and increased operating 
dependability with the SC Wiper-Scraper 
Seal will far outweigh the nominal cost 
For complete information, specifications 


and standard sizes, write for your copy of 
C/R's new Bulletin SC-100 








ELIMINATE 


FED REDUCTION 


Char-Lynn wveramuic 


ORBIT MOTORS 
Deliver HIGH TORQUE at LOW SPEED 





e Building Block Hydraulic 
Presses—The same module con- 
struction used in machine tools is 
being used by United Engineering 
& Foundry in a line of hydraulic 
presses. Stroke length, shut height, 
and bed dimensions are changed 
by replacing standard uprights, 
rams, and beds. In describing the 
hydraulic circuit for the presses, 
Walter Ernst of Commonwealth 
Engineering stressed the efficiency 
of the circuit. A modified sequence 





Sth annual 
DESIGNERS’ GUIDE 
ISSUE 


It provides Quick Guides 
to Product Selection 

. and a Fluid Power 
Products Review 


JANUARY 1961 











Now you can eliminate costly and cumbersome Speed 
Reducers — Save valuable working space — Increase efficiency 

Reduce Maintenance costs with CHAR-LYNN ORBIT 
MOTORS 

These Motors offer you a new concept in fluid power 
mechanics and provide a practical and economical solution 
to the problem of providing HIGH TORQUE — at LOW 
SPEEDS for Constant and Variable speed drives — Hydro- 
Static Transmissions and Remote Controls 


* SPEEDS from 10 to 800 R.P.M. 

* TORQUES up to 3300 inch lbs. 

* Starting TORQUE substantially equal to running TORQUE 
* High Volumetric and over-all efficiency 

* Compact and low in weight 

* Standard mountings available 


FOR DETAILS ON THESE HIGH TORQUE... 
LOW SPEED Motors write to: 





valve shifts the ram from fast to 
slow pressing speed. The modifica- 
tion increases the valves speed and 
reduces the throttling effect and 
power loss during ram speed 


changeover. 


e Need Bigger Pumps for Ex- 
trusion Presses—With approxi- 
mately 150 hp as the maximum 
size for standard hydraulic pumps, 
it’s necessary to use multiple pump 
set-ups for large extrusion ma- 
chines. A. J. de Matteo, consult- 
ing engineer also indicated that 
there was a need for better fluids 
for large extrusion presses. The 
cost of fire-resistant fluid for a 
2000-hp system is high, and little 
has been done to develop compo- 


nents for water hydraulic systems. 


@ Stiffer Systems—Present day 
high response electrohydraulic 
servo systems must be stiff to con- 
trol the fast, high inertia loads re- 
quired. H. L. Smith, Jr., and L. H. 
Bernd of General Electric’s Engi- 
neering Laboratory in Schenectady 


Continued on page 37 
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Another pump problem ... solved by TUTHILL 


TUTHILL 


pump-motor combinations 
add to precision, 
dependability off G PE 
electrohydraulic valve 
actuators 


The Model 684 heavy-duty Electrohydraulic Valve 
Actuators produced by GPE Controls are used to 
position valves in response to low level DC input 
signals from electronic controllers, manual stations 
or flow or pressure transducers. Often used outdoors, 
they must be rugged ... and their precision and 
dependability must be beyond question. 

A vital component of these precision controllers is 
the Tuthill Series 48 close-coupled electric motor and 
hydraulic pump combination. Chosen primarily for 
their dependability, the compactness (57¢"x11!5¢"), 
and light weight (21 pounds) of these combinations 
enabled them to fit into GPE Controls’ design with- 
out assembly difficulties. 


Complete close-coupled selection 

The Series 48 units are only one of a complete selec- 
tion of Tuthill close-coupled combinations provided 
in three general series with capacities up to 50 gpm, 
for pressures to 500 psi. All units are particularly 
designed for applications where space is at a 


Tuthill manufactures a complete line of PUMPS 
Positive displacement rotary pumps in ca- For 

pacities from 1/3 to 200 GPM;; ‘for pres- 
sures to 1500 PSI; speeds to 3600 RPM. 
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premium. Elimination of couplings, bases and 
adapters results in significant savings. Reduced 
weight means lower shipping costs . . . and their 
compactness simplifies assembly operations and 
lowers production costs. 


Over 800 models 

These close-coupled pump and motor units are but 
a small part of Tuthill’s complete line of over 800 
different standard models. In addition, Tuthill’s 
experienced staff of application engineers will work 
with you in designing a special unit to precisely meet 
all the requirements of your particular application 
... “fit the pump to the problem.” 

Write today for Catalog 100 which describes the 
complete Tuthill line. Or, better yet, send drawings 
or other information on your pump application so 
that our engineers can indicate how Tuthill may be 
able to provide savings in your particular operation. 


TUTHILL PUMP COMPANY 


981 East 95th Street, Chicago 19, Illinois 
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il Program 


kkee-Matic is a specialized 


wntrolled multi purpose machine 


nmended procedures for preventing 


servo-valves during initial 


tly simplified field preventive main- 


ns. Savings to date $11,515 
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savings for Kearney & Trecker 


Reduces oil costs .. . promotes effective PM procedures... produces 


Kearney & Trecker is a major producer of nu- 
merically controlled precision machines, includ- 
ing skin mills, profilers—and the exciting new 
Milwaukee-Matic, a tape-controlled machine 
tool which can automatically perform a wide 
variety of complex machining operations on a 
given workpiece with a single setup. 

Long a subscriber to the Mobil approach to 
Correct Lubrication, K&T has relied on a Mobil 
Program through the 7 years of operation of its 
Special Machinery Division plant. Close cooper- 


To assure clean hydraulic systems and correct opera- 
tion of servo-valves, K&T uses large quantities of 
hydraulic oil to test-operate its special machinery 
prior to shipment. Previous practice had been to 
discard all oils after a single use. At Mobil’s recom- 
mendation, these oils are now filtered and re-used 
for preliminary flushing operations. Savings to 
K&T: $4,631 in 1959. 


A Mobil-recommended preventive maintenance 
procedure for correct lubrication on this $300,000 
horizontal boring mill prevented a recurrence of a 
$2,550 repair bill previously caused by lack of 
lubrication, 


production economies in building of K&aT special tape-controlled machinery 


ation and liaison between Mobil and K&T per- 
sonnel have resulted in a minimum of downtime, 
rock-bottom lubrication costs, and improved 
maintenance, manufacturing and production ef- 
ficiencies. Dollar savings at K&T to date total 
$20,099 . . . just one indication of the success of 
the Mobil Program. 

For information on how a Mobil Program 
might benefit you, call your Mobil Representa- 
tive or write: Mobil Oil Company, 150 East 42nd 
Street, New York 17, New York. 


In manufacturing Profilers, K&T planned to remove 
loose mill scale from hydraulic piping by disman- 
tling parts and pickling them. At Mobil’s recom- 
mendation, piping was left intact, and each unit 
was flushed with a specially formulated hydraulic 
oil. This dissolved binder material permitting effec- 
tive removal of dirt and scale—with resultant sav- 
ings of $3,953. 


When the mist lubricating unit in K&T’s Milwaukee- 
Matic produced a dense migrating oil fog, Mobil 
was asked for a solution, Next morning K&T had 
it. A special Mobil oil in the micro-fog unit elim- 
inated objectionable fog. 


Correct Lubrication 
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From beginning to end... a7 a Letw-en...\PC controls quality 
in manufacturing OIL SEALS... PACKINGS... PRECISION MOLDING 


ALPHA 


Print File 





IPC 
“CUSTOM” 
DESIGN 


QC 2 


SAMPLING OF 
MOLDED PARTS 





QC 1 


Print File 





INSPECTION 
OF INCOMING 
MATERIALS 


MOLD 
INSPECTION 


Print File 
DIMENSIONAL 
AND VISUAL 
INSPECTION 





0C'3 


Print File 





LABORATORIES 


Print File 
CONTROL TESTING OF 


LEATHER AND 
SYNTHETIC RUBBER 





METAL 
STAMPING 


Print File 





SAMPLE INSPECTION 
FOR DIMENSIONAL 
CHARACTERISTICS 


; 


SAMPLING OF 
TRIM OPERATORS 
WORK 


OC 4 


QUALITY 
CLASSIFICATION OF 
FINISHED LOTS 





# 
QC 5 
Print File 
ASSURANCE 


INSPECTION TO 
CUSTOMER AQL 





OMEGA 


SHIPPING 





HERE’S HOW... 
PRINT FILES ano 


{Z QC STATIONS 


Ol. SEALS 
PACKINGS 
PRECISION MOLDING 
Custom designed for 
your application 


Final “Print Files” for every product de- 
veloped or accepted for manufacture by 
IPC’s engineers are located throughout 
the entire IPC plant. These provide a 
positive, at-hand reference for product 
quality! 

More than this . . . IPC maintains Q C 
(Quality Control) stations at strategic 
locations in the manufacturing line 
through which every batch of manufac- 
tured parts MUST pass before they are 


committed to shipment. 

IPC’s reputation for quality is no mere 
coincidence. It’s the planned cornerstone 
of customer relations. We may err, as 
humans will, but we’ve reduced the in- 
cidence of error to an absolute minimum. 
Try us ... or better yet arrange to visit 
our plant. We'll be happy to show you 
how IPC Quality Control benefits Amer- 
ica’s most critical manufacturers. 


INTERNATIONAL PACKINGS <oxorastion 


Bristol, New Hampshire P-3 
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said considerable information is 
available on bulk modulus for low 
molecular weight compounds, but 
a need exists for more informa- 
tion on higher molecular weight 
fluids used in industrial hydraulic 
systems today. 

Using liquid metal for hydrau- 
lic fluid is the answer to high 
temperature hydraulics offered by 
R. C. Kumpitsch and J. R. Granan 
of the Armament Control Section 
at General Electric. NaK-77 re- 
mains liquid from 10 to 1400 F, 
and according to tests behaves in a 
predictable manner. 


@ Better Shaft Seals—Both 
R. O. Isenbarger of Chicago Raw- 
hide and R. L. Dega of General 
Motors agreed that the most com- 
patible surface finish for shafts 
being sealed is 10 to 20 micro- 
inches. A finish of less than 10 
micro-inches will not retain the 
thin film of oil needed to lubri- 
cate the seal. Isenbarger said the 
shaft being sealed should have a 
hardness between 45 and 60 Rock- 
well C for best seal wear life. YVY 


Miniature Filters 
for Servovalves 


Maintaining dirt-free hydraulic 
fluid is particularly important and 
sometimes most difficult to achieve 
in servovalve systems. Engineers 
at Hydraulic Research and Man- 
ufacturing Co., Burbank, Calif.. 
chose a special, wound-wire filter 
from Bendix Filter Div. to help 
keep their servovalves clean. 

Contamination in a servovalve 
orifice or nozzle unbalances pilot 
pressure and produces an output 
that does not reflect input. Dirt 
between the spool and sleeve 
creates friction. 

There are two major types of 
contamination—silting and ex- 
tremely fine fibers. Silting is the 
accumulation of very minute par- 
ticles, considerably smaller than 
the filter rated pore size. These 
particles collect downstream of the 
filter and in the servovalve. Indi- 
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vidually they are too small to 
cause trouble. But silt build-up can 
be as detrimental to orifice, nozzle, 
and spool operation as large par- 
ticles. Sufficient silting in the 
sleeve can eventually stop spool 
movement entirely. 

Fiber contamination presents a 
different problem. Filter pores are 
essentially two-dimensional. Ex- 
tremely fine fibers are often hun- 
dreds of times longer than their 
diameters. When the diameter of 
such a fiber is smaller than the 
pore size, the fiber in some types 
of filters can snake its way 


through the filter. Such contam- 
inants are as harmful as particles 
which are too large to pass through 
the filter. If the fibers reach the 
first stage orifice, they collect silt, 
and eventually plug the orifice. 


e Filter Construction—The 
wound-wire filter is made by wind- 
ing fine, flattened wire (as small 
as .001” dia.) on a mandrel. A 
rotational accuracy of one part in 
10,000,000 can be achieved for ex- 
tremely accurate pore size control. 
Different winding patterns deter- 
mine the pore sizes. The number of 
layers of wire (which can vary 
from 4 to 30) controls the filter 
permeability. 

The filters used in the Hydraulic 
Research servovalves are made 
from 18-8 series stainless steel, 
which is compatible with many 
corrosive fluids and adds a mini- 
mum of contamination to the hy- 
draulic system itself. 

The filters are sintered in spe- 
cial furnaces in an atmosphere of 
pure dry hydrogen. This bonds 
all crossing wires at each contact 
point. Bonding adds strength to 
the filter wire structure and elim- 
inates any media slough-off or mi- 
gration into the hydraulic flow 
stream. 

Continued on next page 
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COMPRESSION to 


12,000 psi 


... discharge capacities 
to 150 scfm 


with 


CARDAIR 
CENTRAL COMPRESSION SYSTEMS 


New Technical 
Data and 
Catalog. 

See offer 
below. 


Cardair Central Compression Systems 
(completely packaged, semi-portable)—are 
today handling air and a variety of gases 
—helium, nitrogen, argon, etc.—at pres- 
sures ranging from 4,000 to 12,000 psi with 
discharge capacities from 50 to 150 scfm. 
Even hydrogen is being safely compressed 
to elevated pressures. 

Systems can be provided from stock 
with guaranteed purification of delivered 
gas to —100°F. dew point and less than 
4 ppm oil content. Specially engineered 
systems to meet your particular require- 
ments can be supplied from standard 
components. 

This ability to control hard-to-handle 
gases, proven by years of exacting rocket 
and missile service, offers unlimited pos- 
sibilities to industry—not only for testing 
and laboratory work, but also for actual 
production. 


Model PB-CCS—One of a wide selection of systems 

4-stage air-cooled Compression System—Pressure Range 

6,000—12,000 psig—induction: 65 to 135 psig—Capacity 

75 scfm Ne and Air; 70 scfm He—Guaranteed Gas Purity 
100°F. Dew Point, less than 4 ppm oi! content. 


to your signed letternead and mail to: 


CARDAIR W:s10n oF 

MARMON-HERRINGTON COMPANY, INC. | 
Dept. 16, 307 N. Michigan Ave., Chicago |, tl. 
WESTERN STATES DISTRIBUTOR: 


General Air Equipment 
824 Hollywood Way, Burbank, Cal. 
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SERIES K 


adapted to 
the demands 
of a wide range of jobs 


%4-50 GPM « PRESSURES TO_150 PSI e SPEEDS TO 1740 RPM 


Typical of the great adaptability of the compact Roper Series K rotary 
pump is its service as a coolant pump in supplying soluble and cutting 
oils to this automatic screw machine. The requirement for instant priming 
in this machine requires a positive displacement pump. The rugged Series 
K meets the specifications of many original equipment manufacturers who 
require dependable, quiet, efficient transfer of clean liquids in hydraulic 
service, fuel supply duty for large oil burners, or diesel fuel oil transfer. 
Special fittings for transfer of corrosive liquids and special mountings to 
meet installation requirements can be supplied. Series K models can be 
direct connected, chain-, belt-, or gear-driven. Precision construction and 
thorough individual pre-testing insure its durability of performance. Specify 
Roper for rugged dependability. 


Features behind Series K versatility 


@ Simplified design...only two moving parts @ Smooth flow... quiet 
operation @ Interchangeable mounting brackets... easy to install @ Precision- 
built... requires little operating power @ Self-priming ... high suction lift... 
correct hydraulic principle @ Built-in relief valve... adjustable or pre-set. 


For information about your specific pump needs, 
contact your nearest Roper dealer 


Send for “How to Solve Pumping Problems” booklet 


={@) PER Dependable pumps 


since 1857 
HYDRAULICS, INC. 


nes OE OFORSIA 
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The filters protect a .005” di- 
ameter orifice. Pressures at the 
orifice filter reach 4,000 psi. The 
filter has a filtration area of .11 sq. 
in. and can handle up to .l gpm. 
The filter structure is self-support- 
ing, and requires neither integral 
end plates nor stiffeners. Because 
of its cylindrical, continuous wind- 
ing design, there are no welded or 
brazed seams to decrease its effec- 
tive filtering area. This is impor- 
tant where miniature filters are 


placed in confined areas. vvv¥ 


Servovalves Help 
Launch Nuclear- 
Carrier Jets 


Four catapults will launch jet 
fighters from the deck of the 





TO SAVE WEIGHT, containers for stor- 
ing 5000-psi air are being made of fiber- 
glass yarns impregnated in an epoxy 
resin bath with a hardner to give tough- 
ness and heat resistance. The containers 
are wound into layers of strands on a 
rubber lined mandrel. After winding, the 
sphere is heat cured. Weight reduction 
from steel construction is 35%. Smooth- 
On Mfg. Co., Jersey City, developed 
the hardener for Walter Kidde Co., Belle- 
ville, N. J. 





Enterprise, first United States nu- 
clear-powered aircraft carrier. 
Electrohydraulic valves developed 
by Sanders Associates. Inc., 
Nashua, N. H., will position the 


control valves used to meter the 


Continued on page 40 
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Jllustrated—Logan Model 400 RFL 





Look to 


Logan RFL Unit, the designers choice for over a 
decade! Protects your air-powered equipment LOGANSPORT MACHINE CO., INC. 


regulates pressure . . . filters air . . . lubricates air. 832 CENTER AVENUE, LOGANSPORT, INDIANA 
Adds years of dependable performance. 
PLEASE SEND COPY OF CATALOG: 
New Model 400, illustrated above, is a companion } 100-1 AIR CYLINDERS (C 200-1 HYD. POWER UNITS 
model to the well-known Model 600. ] 100-2 MILL-TYPE AIR CYLS. (0 200-2 ROTOCAST HYD. 
] 100-3 AIR-DRAULIC CYLS. CYLINDERS 


- 100- (CD 200-3 750 SERIES HYD. 
100-4 AIR VALVES CYLINDERS 


5) 100- ANSQUAR 
FREE seno ror rour Om (©) 200-4 and 200-7 HYD. VALVES 


CcoPY OF THE LOGAN 1 100-5-1 ULTRAMATION [) 200-6 SUPER-MATIC CYLS. 
“CIRCUIT RIDER" A 32- a cY ERS (2 300-1 CHUCKS 

pege moenuc!l on fiuid [) 300-2 oaaens (1) ABC BOOKLET 

power circuits (fifth edi- [) FACTS OF LIFE C) CIRCUIT RIDER 

tion) completely revised 

te present current engi- TO: 
neering trends. NAME 


~ 1 
—_" COMPANT — 
MEMBER: Natl. Mach. Tool Builders’ ADDRESS 


Assn.; Nati. Fluid Power Assn. a 
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CYLINDERS ARE OUR 


BHEW precision hydraulic cylinders are 
designed for your job application. BHEW of- 
fers the latest developments, designs and 
manufacturing techniques. You pay only for 
what you buy and there are no extra or added 
expenditures. Trained specialists analyze 
your specific application. BHEW products 
are available at production prices and are 
precision-manufactured to produce the high 


est level of performance 


FOR BETTER ON-THE-JOB RESULTS, 
INSIST ON B-H-E-W PRODUCTS! 


Cylinders (1500 


standard 
ustom-built to 
gs (pin eye is 


rod ends. 


ESIGN AND AP- 
EMS WITH US! 


inpareae cytioder 
ic nder 
Reference 


BENTON HARBOR ENGINEERING WORKS, INC. 


622 Langley Avenue - St. Joseph, Michigan 
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fuel-water-air mixture in the cata- 
pult powerplant. Hot gases release 
greater energy than steam (com- 
monly used to power Navy cata- 
pults) under the same conditions. 
The expanding gas method of cata- 
pult propulsion was therefore 
chosen to launch the heavier, fast 
er, carrier- based jet fighters. 

This system offers considerably 
faster dynamic response than elec- 
tric or pneumatic systems requir- 
ing more than one horsepower at 
the load. The response comes from 
(1) the actuator’s high torque-to- 
inertia-ratio, (2) the actuator’s 
large power-to-weight and power- 
to-volume ratios, and (3) the elec- 
trohydraulic servovalve’s wide 
bandwidth and power handling ca- 
pacity. The basic function of the 





NUMERICALLY CONTROLLED jig 
drilling machine, drills holes in parts or 
groups of parts measuring up to 10-ft 
sq. Materials can be handled on the ma- 
chine by indexing the part horizontally 
and floating in the correct zero setting 
for tape programming. Hydraulic cylin- 
ders move the head vertically and hori- 
zontally. The cylinders are actuated by 
motor-operated worm gear and ball bear- 
ing lead screw arrangements. Machine is 
manufactured by Walter P. Hill, Inc., 
Detroit, Mich. 





electrohydraulic servovalve is to 
control the large output power de- 
livered to the actuator with a low 
power electrical signal. In this re- 
spect, it is anologous to an elec- 
tronic power amplifier. 

To achieve constant catapult and 
plane acceleration, throughout the 
run, an automatic feedback sys- 


Continued on page 42 


‘ircle 4—> 





led 


s / ‘ 
Y your key ‘, 
\\ 
to the perfect \ 
C h O | C e€ O f A new catalog opens wide the doors to designers of process equip- 


} ment —tells all you need to know in terms of engineering data, 
performance charts, seals, metals, mountings! 


If you need centrifugal pumps with these characteristics, this ref- 


; } erence book is for you: 
/ @ PRESSURES: to 21 psi in single stage pumps; to 70 psi in multi- 


y Stage types. 


p } ¢ FLOWS: capacities to 70 gpm in single-stage pumps, to 10 gpm for 
; VA multi-stage models 
y 4 @ MOTORS: standard motors for 115/230 volts 60 cycles 1 phase (other elec- 
f. trical characteristics available). Power range from Vg to 142 H.P 
« @e ENCLOSURES: drip-proof, totally enclosed, and explosion-proof ballbearing 
frames 
DRIVES: Space-saving close coupled pumps most rugged and popular. Pedestal 
mounted arrangement without motor available as alternate for belt or coupling drive. 
SEALS: a variety of rotary seals and stuffing boxes, to fit every application. 
@ METALS: your option of cast iron, bronze, stainless steel, Monel, Cast Iron, Hastelloy 
Me 
INSTALLATIONS: a wide range of transfer, recirculation, feed, boost and filter- 
pumping applications. 
All told, 50 different models are described in full — and you get a wealth of. technical 
data as well. Write for new catalog 130 now! 


EASTERN 
INDUSTRIES, 
INCORPORATED | 


100 SKIFF STREET, HAMDEN, CON 
WEST COAST OFFICE 4203 Spencer St., Torrance, © 





the run. Initial acceleration rate 
BRIE FS change, before peak acceleration is 

reached, is carefully controlled to 
ae 2a Semmens wma prevent excessive g-loading. 

The servovalve developed for 
this application is a 2-stage, in-line 
design with spool type pilot and 
‘wi Qn a: . output stages. The filtration circuit 

spaces. Twin, 18” diameter cylin- ; 
7 has an integrally mounted, replace- 
ders propel each catapult. They ea : , 
able 2-micron magnetic filter anc 


ACTUATORS wee through a 243-foot stroke in a 10-micron mechanical filter. Y¥¥ 


) > Ss or ¢ > 
(FLAT ARMATURE TORQUE MOTORS) 2 to 5 seconds. A water brake 


tem maintains a constant pressure 


in the rapidly increasing cylinder 


stops the piston at the end of More Briefs on page 44 


BRIEF NOTES 

THE FULLER CO. IS MOVING . its Los Angeles sales office, from 
Los Angeles, to it modern plant in Compton, Calif. The move was 
nade to centralize Fuller's activities in the greater Los Angeles area 
ind provide customers with more efficient sales and service. 


EXPANDED TEFLON TUBING .. . which recovers its original dimensions 
when heated. giving a tight shrink fit is described in Bulletin 3E, 
ivailable from Pennsylvania Fluorocarbon Co., Inc., Philedalphia, 
Pa. The bulletin describes applications of this shrinkable tubing 


which is made in eleven different colors. 


FORMED STEEL TUBE INSTITUTE .. . new name is Welded Steel Tubing 
Institute. Headquartered in Cleveland, the non-profit organization 


ib ese de promotes research and development for the steel tubing industry 
iN. 


ELECTRO HYDRAULIC BETTER TEACHING METHODS .... and curriculum changes in fluid 
ELECTRO PNEUMATIC mechanics were recently considered by a group of university profes- 
ELECTRO MECHANICAL sors. The meeting was sponsored by the University of Pennsylvania 


HOT GAS SERVO ind the National Science Foundation. The group met at the U. of P., 
where it also discussed what constitutes a proper balance between 


SYSTEMS basic theory and engineering applications in an undergraduate cour:e 


n fluid mechanics 


High temperature (1200°F) and dry 

coil torque motors are also available PLASTIC AND RUBBER PRODUCTS CO..... has recently moved into 
to fulfill your specific applications new quarters adjacent to its present Los Angeles, Calif., facilities. 
“Unitized” Cemstruction, found only The 20,000 sq ft building will provide expansion area for some 
in Servotronics’ Torque Motors 
guarantees Maximum reliability, low 
weight, and high performance 


production departments, and furnish additional space for equipment 
additions for molded rubber products 


PERFORMANCE CHARACTERISTICS 


BUSINESS BRIEFS 
SERIES 20 FLAT ARMATURE TORQUE MOTORS 
1303 1 30) AMERICAN BRAKE SHOE DECLARES DIVIDEND . . . A quarterly divi- 


a 
: dend of $.60 per common share was announced by American Brake 


Shoe Corp., parent organization of Denison Engineering, Atchley Inc., 


and Kellogg Div 


HYDRODYNE INTERESTS SOLD .. . Donaldson Co. Inc., has acquired 2/3 
interest in the Hydrodyne Corp., makers of pneumatic and hydraulic 
handling components for missiles and rockets. 


ROCHESTER MFG. CO. MERGES .... Merger is planned by the Rochester 
Mfg. Co. Inc., with American Radiator & Standard Sanitary Corp., 
New York. The Rochester firm will continue to operate as a manu- 
facturing facility of the Detroit Div. of American Standard. 
also manufacturers of the 
“APEX"’ METALLIC SEAL HANSEN MFG. DECLARES EXTRA DIVIDEND .. . In addition to its reg 
(—320 F. to +2200° F.) ular $.15 dividend, the Hansen Mfg. Co., Cleveland, has announced 
or all AN Cavities or for Special un extra $.15 dividend per common share. The company makes 
Applications quick-connect, fluid line couplings 
— 

: : BENDIX CORPORATION has become sole distributor and _ repre- 
ervotronics, inc. sentative in the USA for machine tool numerical control sys- 
manufactured by Ferranti, Ltd. of Great Britain. Ferranti numerical 
controls include punched tape positioning, magnetic tape contouring 


190 GRUNER RO., BUFFALO 25, N.Y. TX 6-6105 


West Coast Representative nd coordinate inspection systems 
INDUSTRIAL MEASUREMENT SALES. INC 
445 N. Gorey Ave., Pomona, Calif. NAtional 3-1588 
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It has been proven 


that VICKERS hydraulics 


can move missiles 


from storage to launch... 


(ner, 





... MAGAZINE ST 

















Vickers has ¢ 
hydraulic servo s¥ 
guidance of ordna 
radar controlled anti-i 
automatic missile handlin 

This long-time engineering and production 
know-how can be invaluable to prime contractors 
requiring hydraulic drives. It takes the guesswork 
out of hydraulic system design. It saves time . . . 
saves money ... eliminates installation headaches. 


Applications ra 
aft guns tog 


There are specific, provable reasons why Vickers 
hydraulics are best for missile handling systems. 
Fastest motion — fastest acceleration, 
deceleration and reversal of any type 
power transmission. 
Ultra fine control — missile launchers 
have been elevated and trained with ex- 
ceptional accuracies at speeds approaching 
zero. 


Narrower deadband — narrower than 
any other high horsepower drive during 
reversal or over dead center. 


High power gain — low milliwatt input 


December, 1960 


OFFICIAL U.S. NAVY PHOTOGRAPH 


easily controls hundreds of horsepower. 


Instantaneous response — from zero to 
full power output. In less than .05 seconds 
an electrical control signal results in full 
hydraulic power response. 

See Vickers first! At Vickers you benefit from 
the most comprehensive line of hydraulic compo- 
nents and power packages, the largest staff of hy- 
draulic engineers and fifty years of experience de- 
veloping hydraulic systems for ordnance applica- 
tions. 

For full information call the nearest Vickers Of- 
fice, or Waterbury, Connecticut, PLaza 6-368}. 
(TWX-WBY160). Write for “20 Years of Servo 
Drives for Weapon Systems’’. 


Production line 

“power packages” for... 
Completely automated 
rocket launchers 


Checkout stands 
Launcher erectors 


Tracking and guidance 
radar antenna 


Installations on... 
Polaris « Nike « Thor « 
Atlas « Titan « Regulus « 
Corporal « Terrier « 
Talos « Bomarc « 
Sergeant « Tartar « 
Others 


beees eeerseewsseesscoanasneoed 








VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Marine and Ordnance Department 
Waterbury 20, Connecticut 


Hydraulic 
Products for 
Ordnance 
Applications 
since 1903. 


District Offices: Detroit, Mich. « Ei Segundo, Calif. « Los Altos, Calif. « Seattle, Wash. * Washington, D.C. ¢ Waterbury, Conn. 
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Here’s a 
magnetic 
strainer 
with a 
fatal 
charm 


pley magnetic Sump and Line Strainers 
mbine magnets and screens for a 
positive 2-way filter trap! 


~ 


trainer Sump Strainer 


[he irresistible magnetic force of 
Ripley Sump and Line Strainers 
attracts—and traps iron and metallic 
particles! Non-ferrous matter is 
stopped by the removable filter disc 
screens, giving efficient, effective 
protection for all types of hydrau- 
lic systems. Both Sump and Line 
models can also be custom made 
for all unusual applications. Write 
today for complete information! 


RIPLEY 


SCREEN AND STRAINER CO. 
Filter Division 


32749 Northwestern Hwy., Farmington, Mich. 
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Automatic Lathe 
Has Hydraulic 
Slides 


This automatic lathe rough 
turns and faces 8 different lengths 
and diameters of forged steel auto- 
motive axle shafts. It has a hy- 
draulic cylinder-operated over- 
head slide that provides the flange 
pilot turning function. A_ rear 
slide, fed by a hydraulic cylinder, 
straddle-faces the flange. Two 


pivot-mounted turning slides are 
at the front end of the work. Hy- 
draulic cylinder-operated cams 
raise the slides into adjustable 
micrometer stop positions for the 
turning operation. Axial slide ad- 


vance for turning is made by an- 
other hydraulic cylinder. Manu- 
factured by the Snyder Corp., 
Detroit, Michigan. vvv 


News 





The Fluid Power Society held its first national meeting in October. 
Membership is now well over 300 and six chapters are established. 
These photos show what’s going on nationally and locally. 


FPS BOARD OF DIRECTORS met during the annual meeting. They include Frank 
Mackin (president) George Altland, Walter Ernst (vice president) Lynn Charlson, 
Barrett Rogers (executive vice president) and Allan Morris (treasurer). 


FLUID POWER SOCIETY national presi- 
dent, Frank Mackin, General Motors In- 
stitute, presents an organization charter 
to George Alitland, Vickers Inc., presi- 
dent of the Society's Chapter No. I— 
Detroit. Looking on is George Tinneti, 
General Motors Institute. The meeting 
was held in Detroit in September at the 
Ford Sterling Plant. 


FRANK MACKIN, president of the Fluid 
Power Society, addressed the organiza- 
tion's first national meeting in Chicago 
in October. Barret! Rogers, executive 
vice president is at left. 
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with basically new design features 
offering basically better performance! 


slic Here is important news for hydraulic design engineers. The Cornelius Company 
av . > ‘ 
. is pleased to announce development of a new line of hydraulic motors and pumps 


hyd ana pomr* 
that are lighter, more efficient and more compact. The exclusive, new high energy, 
low friction design of this equipment is possible because of Cornelius inventions. 


Nine U.S. and foreign patents covering these products have been issued to date. 


cagry— 1, 2 If you have unsolved problems in hydraulic motors and pumps or are not 
Aero Hydraulics equipment; in- entirely satisfied with the performance you are now getting from your present 
cludes installation infor- equipment, be sure to investigate these new Cornelius products. These new 
mation, specifications and per- quipment, . estigate tne: e products. e ec 
formance data. Write today. Cornelius pumps and motors can be tailored to meet your system requirements. 





Pioneers in Pressure Systems for Flight 


- £ 
THE (cr COMPANY 
AERO DIVISION 


557 -39th Avenue N. E. © Minneapolis 21, Minnesota 





Qualified individuals will find excellent opportunities available in Cornelius engineering and sales departments, 
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3 Reasons Why 


Robbins VALVES Are the Most 
Economical You Can Buy 


1. The only valves that 

can be completely serviced 

in less than 1 minute 

from the front of mounting Pr 


panel without removing 
the valve from the line! aw 


To service a Robbins Metering & 
Shut-Off Valve it is only necessary to 
remove the handle, loosen locknut and 
remove barrel assembly all accom- 
plished from the front of the panel . . 
no need to disturb the line connections! 


2. Single barre! assembly! 


For both civilian and military installa- 
tions the single barrel assembly design 
and construction features (barrel, spin- 
dle, spindle seals, barrel seals and seat 
in one unit, cleaned, lubricated, sealed 
for oxygen service) mean practically 
instantaneous renewal of service without 
disconnecting any plumbing 


3 As many as 5000 cycles 
@ before requiring servicing! 


Many Robbins Metering Valves . 
in constant use on an 8-hour a day basis 
for three years have never re- 
quired servicing, lubrication, or any 
parts replaced! 


...And the Most Reliable! 


Precision made and tested. Design 
capabilities, manufacturing procedures, 
and quality control operations at Rob- 
bins Aviation are all directed toward 
one objective . to produce a valve of 
the highest quality that will provide the 
user with the greatest reliability and 
the greatest economy over many years 
of service 


All Valves LOX Cleaned and Packaged 
. Ready for Instant Use 


Metering 

Shut-Off 

4tol Oxygen 
Burst Factor Hydraulic 


Pneumatic 
HI-VACUUM TO 12,000 PS! 


Angle * Globe * Three-Port * Manifold 
1 _AGINS 
20 FE — 
Avietion inc 


. 


Write today for 
complete color 
catalog ond 
valve technical 
information 


2350 E. 38th St , Los Angeles 58, Calif. 
LUdlow 9-522] 
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PANELISTS at the Cleveland Chapter's 
October meeting on hydraulic filtration, 
were (seated |. to r.): Nils Rosaen, 
Rosaen Co.; Alvin Rood, Euclid Div., 
General Motors; William Morgan, Na- 
tional Acme Co.; and Gerald Snowden, 
Ford Motor Co. They discussed the sub- 
ject from the viewpoint of a filter man- 
ufacturer, mobile equipment builder, ma- 
chine tool builder, and hydraulic equip- 
ment maintenance. Chapter chairman 
Allan Morris, editor of Hydraulics and 
Pneumatics, introduced the speakers. 
More than 80 men attended the meeting. 


CHARTER FOR THE SECOND chapter 
of the Fluid Power Society was granted 
to the Milwaukee group. Chapter officers 
are (I. to r.) Mel Striegel, director of 
the evening division, Milwaukee School 
of Engineering, chapter secretary; Dud- 
ley Pease, of Dynex Inc., vice-president; 
and Russ Henke, director of research 
for Racine Hydraulics & Machinery, Inc., 
president. Not shown is treasurer James 
Price of Price Engineering Co. A one- 
day seminar on electrohydraulic servo 
systems will be held on December 7 at 
the Allen Bradley Hall of Science in 
Milwaukee, by the Milwaukee School of 
Engineering in cooperation with the Mil- 
waukee chapter of FPS. 


Auto Lift 
Has Positive 
Air-Oil Lock 


lo actuate this lift, manufac- 
tured by the Z. id Cochin Mfg. 
Co., South San Francisco, Calif.. 
operating air pressure is applied 
only at the top end of the piston. 
All the oil supply is contained 
within the casing-piston assembly. 


This design eliminates the vulner- 
able standpipe, formerly extending 
through the buried bottom-end of 
the casing to connect air pressure 
to the piston. An automatic re- 
lease-lock mechanism at the top- 
end of the piston, deadlocks both 
air and oil systems instantly and 
simultaneously. This deadlock can 
be released only when the up-and- 
down control valve is actuated. 


Air control "a 
vo/ve 


Detochabie 
bearing 


Non- 
rototor 


mj 
































UY 


The valve is located out from un- 
der the lift. Because air pressure 
is required to unlatch the dead- 
lock, even a complete air system 
failure cannot affect the lift posi- 
tive safety locking feature. Semi- 
safe devices such as mechanical 
ratchets or safety legs are not re- 


quired. vvv 


Press Cycles 
600 Strokes/Min 


A high speed hydraulic stamp- 
ing press has been announced by 
Denison Engineering Division, 
American Brake Shoe Co., Colum- 
bus, Ohio. 

The 25-ton press has a closed- 
circuit hydraulic system servo 
drive with harmonic cam drives 
for work strokes from 1” to 3”. 

Operating pressures and the 
number of ram strokes can be 
changed while the machine is cy- 
cling. The servo loop system auto- 
matically sequences feed control 
with any change in ram stroke. 

Punch break through is adjust- 
able and controlled without posi- 
tive stops. Range of punch break 
through is 1”, in .001” incre- 
ments. Elimination of positive 


Continued on page 48 
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A 750-ton cold chamber die- 
casting machine at Alcoa’s 
Garwood plant. Holding furnace 
in foreground containing molten 
metal is close to pressurized 
hydraulic lines. 


bellulubes promote safety at Alcoa 


where hydraulic lines at 3500 psi pass near molten metal 


The danger of fire due to line breaks has been held to a minimum at Alcoa’s Garwood 
Works. In die-casting operations, Aluminum Company of America uses Cellulube fire- 


resistant hydraulic fluids in the hydraulic system serving the die-casting machines. 


Although there have occasionally been line breaks under pressures ranging up to 
2,000-3,500 psi, no serious fires have ever resulted. Alcoa has found that Cellulubes not 


only perform well as hydraulic fluids, but provide excellent lubrication of pump parts. 


Cellulubes, the safe hydraulic fluids, are available in six controlled viscosities: 90, 
150, 220, 300, 550 and 1000 SUS at 100°F. You can select the viscosity best suited to 
your operations. Cellulubes may well make an important contribution to the safety of 
your plant and personnel. Write to us for more information about Cellulubes. If you'd 


like a sample for evaluation, please let us know what application you have in mind. 


Celanese® Cellulube® 


CELANESE CHEMICAL COMPANY 
a Division of Celanese Corporation of America 
ge Dept. 588-L, 180 Madison Ave., New York 16, N.Y. 


e: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver 


CHEMICAL Ss xport Sales: Amcel ¢ Inc., and Pan Amcel Co., Inc., 180 Madison Avenue, New York 16, 





These RMC thermometers hove just been submerged in water for the 
first of o severe series of tests to make sure of perfect hermetic sealing. 


Moisture will never bother 
your RMC dial thermometer 


| RIC hermetic sealing process makes absolutely certain that 
id air will not be sealed in the instrument and locks all moisture 


rmanently. Each thermometer then goes through a series of 


tests. Only those with perfect sealing are accepted for de- 
When you order from RMC you get the only industrial 
rmometer that can never be affected by internal dial fogging or 


etal freeze up 


“Bimetal Freeze-up”’ More 
Serious Than Dial Fogging 
| first wn f moture in a dial 
t neler lly shows up as con 

dial glass \ ul 
with this dia 
causes difficult 


! 
} 
ntw 


al corrosion of 

t. You may not 

vith another and 

isture prob 
Tree ze ip 

is Sealed in, or enters a 

er dial it will find its way 

ment. Then at ex- 

s morsture 

ind bearing 

element will 

empetr ature 

perator of 

er know that 


1¢ below the 


general catalog 


last indication when the element be- 
came frozen. 

Here's what makes such a condition 
hard to spot. The thermometer would 
operate properly again after a tem- 
wrature rise ol perhaps 20°, and 
would continue accurate indication 
even though the fluid dropped again 
to an even lower temperature than 
before. However, after it remained at 
the new low for a few hours, it would 
wzain freeze up. Then, as before, any 
further drop in temperature would 
not be indicated 


Only a dry-air hermetic seal, as 
used by RMC, can prevent both dial 
fogging and bimetal freeze-up. RMC 
even goes a step further by providing 
for recalibration at any time without 
breaking the air-tight seal. An exter- 
nal dial reset screw—exclusive with 
nRM« permits recalibration without 
opening the instrument in any way. 


If yours is a spec ial applic ation, tell 


RMViK engineers will work with you in solving it. Roch- 


209 Rockwood St., Rochester 10, N. Y. ( leleph ne: 


ROCHESTER MANUFACTURING CO., INC. 
209 ROCKWOOD STREET + ROCHESTER 10, N.Y. 


LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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stops reduces noise level while ma- 
chine is operating. 

Designed for high speed, pro- 
gressive stamping operations, the 


press will deliver 600 strokes per 
minute. It occupies an area of 20” 
x 20” between bedposts and has 


a daylight area of 13’. vvv 


Hydraulics 
Operates Blow 
Molding Machine 


Hydraulic operation of this 
blow-molding machine provides 
smooth, cushioned, mold closing 
that speeds production, maintains 
accuracy, and reduces downtime. 


ow" 


The new unit manufactured by 
Peuchen Engineering Corp., Wil- 
mington, Del., is fully hydraulic, 
including the manifold valve which 
directs the flow of plastic to alter- 
nate heads. The actual blowing of 
plastic is the only operation done 
pneumatically. Cushioned closure 
is done with a two-stage hydrau- 
lic system. First, a low pressure 
pump closes the mold quickly to 
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within the last 14” of platen travel. 

With the platen practically 
Pe platen practically ; The photograph below shows RMC Pres- 

stopped, the mold closes smoothly, c'é a sure Gauges undergoing severe vibration 

and a high pressure pump clamps g oy testing on. big Canayns High Frequency 
ass , wether ae Vibration Test System. These gauges undergo 

the a embly togethe r. Jolting, accelerated tests from 0-2000 CPS—up to 

jarring, and vibration character- ’ 25 G intensity and up to 350° F. 

istics of air-operated equipment 

are eliminated. vvv 


Fluid Seal 
Meeting in 
England 


The British Hydromechanics Re- 
search Association has announced 
an international meeting on fluid 
seals to be held April 17th to. 19th, 
1961, in Kent, England. Topics 
will include liquid seals for rotat- 
ing and reciprocating shafts and 
positive and labyrinth gas seals. 
Papers will also be presented on 
sealing materials, dynamic seals, 


and seals for extreme conditions of 


speed, pressure and temperature. 
For further information contact 
Mr. H. Stephens, B.H.R.A., South 


Road, Harlow, Essex, England. 


ie RMC direct-drive Pressure Gauge 
New Books eliminates vibration problems 


Proceedings of the 1960 Heat 
Transfer and Fluid Mechan- 
ics Institute, edited by D. M. 


The RMC direct-drive Pressure Gauge is rugged and resilient. It is 
the first direct-drive helical bourdon gauge—inlet pressure acts 
Mason, W.C. Reynolds, and W.G. directly on a helical bourdon to drive the pointer. The helical coil, as 
Vincenti, 259 pp, $8.75, Stanford a simple spring, is resilient and fully balanced, and is not affected 
University Press. : by shock or vibration. 


[his book has reports of 18 With its direct drive, there are no gears or linkage to gyrate and 
completed investigations in funda- score on vibration—no unbalanced bourdon “C” springs and hair 
mental research. The reports were springs to whip. Direct-drive action means a stable pointer—no loss 
presented at the institute’s meet- of power, too. Pointer action of the ne en bet 
ing at Stanford this summer. Pa- and alive—no need to tap the gauge to read. Soft hair springs and 
pers were selected to interest those backlash springs are not used. 
of a wide group of scientific and 
engineering disciplines. Topics are 
Vortex Motion, Boundary Layer 
Flows, Origins of Turbulence. 
Flows not in Thermodynamic 
Equilibrium, Separated Flows, 
['wo-Phase Systems, and Thermal 
Radiation Problems in Space 


Shown at far right is the pointer-coil unit used 
in 3” and 5” concentric models. The pointer in 
these models is attached directly to the end of 
the pressure element. At the near right is a 
cutaway view of the compact 114” and 
2” eccentric models. The pointer in these 
models is actuated directly by a simple 
Technology. Authors are from uni. pivot. Both types offer the same direct- 
versity, government, and indus- drive, helical bourdon advantages. Pres- 
trial research laboratories. sure ranges from 0-1000 to 0-10,000 psi. 
A typical Paper contains a 
statement of the problem, an ex- | Write, wire or phone for general catalog. If yours be 8 
; cial < ‘ : 3 y o¢ ants ) 
planation of the approach, formu spacial appistin, ae JOE caving fe Rochester 
) ; results and Manufacturing Co., 209 Rockwood St., Rochester 10, 
discussion, and conclusion. Charts. N. Y. (Telephone: BRowning 1-2020). 
graphs, and photos clarifv the 
text. The text relates its topic to 
ete ie i = eF | ROCHESTER MANUFACTURING CO., INC., Rochester, N.Y. 
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LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 





NEW 


PRODUCTS 





Components, tools and equipment for fluid power systems. For 
more information fill in and mail post card bound in this issue. 


1-INCH BORE AIR 
CYLINDERS 


For high speed assembly machines. 
leflon rod seal-wiper combinations 
und piston st ils. Seal wiper and 


el seals can be removed with- 
issembling cylinder. Shoul- 

m barrel ends support barrel 
radially 
piston se ils against cylinder. 
ue hard chrome plated Steel 


ips. Steel barrels have black 


O-ring expansions 


finish. Mountings are front 
flange, trunnion, foot, and 


Specifications: Eight standard 


kes from to 5”. For 200 psi 


Designation: Series B Hydro-Line 
VJ { Rov kford., Ill 
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FLEXIBLE COUPLINGS 


ne set of jaws in removable ring 
m. This permits indeps ndent ro 
radial removal of con- 
Individual, free 

cushions are otf ma 

» the ipplication Full 

ransmitted through cushion 

sion only. No wear on 


' 
dist 
npres 
i Peed ubric ition is unneces 


Pulling Pipe, ble ja y 
| I apie jaw ring 


vards pi vides enough clear- 


ance for inde pe ndent rotation of 
either end of coupling. By reversing 


a set of cap screws from one body 
to the other, connected machinery 
can be removed radially without 
disturbing coupling’s power-trans- 
mitting elements 


Specifications: Standard CO cou- 
sient have maximum bores from 
1%” to 54%”. They range from 2.58 
to 56 hp at 100 rpm. Heavy-duty 
HQ maximum bores range from 
1%” to 84”. They are for 7.77 to 
810 hp at 100 rpm.—Lovejoy Flexi- 
ble Coupling Co., Chicago 
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BALLISTIC FLARER 


Forms tubing by explosion. Pro- 
vides SAE hydraulic 37-deg flare 
Can flare heavy-wall stainless steel 
tubing. To operate, slip fitting nut 
and sleeve over tube. Place tube in 


tool against stop, and clamp. In- 
sert cartridge. Screw on _ breech- 
block. Tap firing pin. Pressure in- 
creases clamping force on tubing 
Chen firing cone plunges about an 
inch, forming and coining flare 
Tube bends can start two inches 
from end to be flared 


Specifications: Kit includes flaring 
dies for 4”, %”, %”, 1” and 1%”-OD 
tubing.—Parker Fittings & Hose 
Div., Parker-Hannifin Corp., Cleve- 
land 
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QUICK-CONNECT COUPLING 
FOR PERMANENT PIPING. 


Requires no flexible hose. Seals 
tight on users choice of rubber 
gasket. Used in pairs for addition 
or removal of relief, flow-control, 
or check valves. gages, pumps, or 


meters. In cadmium-plated steel, 
anodized aluminum, or 316 stain- 
less steel, passivated. 


Specifications: End fittings for 1”- 
ID size are 3/4” and 1” male and 
female pipe thread, and 3/4”, 
13/16”, 7/8”, 15/16”, 1”, 1-1/8", 
1-13/16”, or 1-1/4” tube or braz- 
ing or welding. End fittings for 


1/2”-ID size are 3/8” male and fe- 
male pipe thread, 1/2” male pipe 
thread, and 11/16”, 5/8”, 1/2”, 
7/16", 3/8", or 5/16” tube for 
brazing or welding. 

Designation: Rigid-Line Series— 
Snap-Tite, Inc., Union City, Pa. 
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HYDRAULIC POWER UNIT 


Compact unit maintains low fluid 
temperatures. Can be supplied with 
accumulators, pressure switches, 
and unloading valves to specific re- 
quirements. 


Fas 


. 
4, 


Specifications: Flow rates to 3.4 
gpm at 2000 psi. For pressures to 
2500 psi.—J. E. Myles, Inc., De- 
troit. 
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NORGREN SALES AND 
SERVICE REPRESENTATIVES 


ATLANTA 11, GA. 

Air & Hydra Eng! 

BALTIMORE 18, MD. 

N.B 

H k 

BIRMINGHAM 5, ALA. 

Air & Hydra f 

AL 

BUFFALO, WN. Y. 

Goll-Manford 

CEDAR RAPIDS, iOWA 

Walter N r 

EM 4 

CHARLOTTE 7, N.C 
wk r & ( ! 


FRa 


CHICAGO 6, ILL 
Walter N Eng. ¢ 
CLEVELAND 7, OHIO 
FaW ( 

LAkew 

DALLAS 35, TEXAS 


DAYTON, OHIO 
K C.M er { 
BA 4-9805 
DENVER, COLO. 
EC i ( I 
Herman 4-1 

DES MOINES, IOWA 
Walter Norris Eng. ¢ 
ATiant 878 
DETROIT 28, MICH. 
William H. Nast | 
BRoadway 3-749 


EVANSVILLE, IND. 
Neff Engineering ( 
GReenleaf 7-414 
FLINT 2, MICH. 


Ww am H. Na C 
Cedar 5-0444 


FT. LAUDERDALE, FLA. 


Air & Hydrau Eng., Ir 
a 657 
FORT WAYNE, IND 
Neff Engineering C 
EAstbrook 7391 & 
GRAND RAPIDS, MICH. 
Ww am H. Nash C Ir 
GL 929 
HARTFORD, CONN. 
Pearse-Pearson Co.. Ir 
Broomfield, Conr 
CHapel 2-7777 
HONOLULU 13, HAWAII 
Chapson Br Ltd 
HOUSTON 11, TEXAS 
Leo J. Schindler Co., In 
WA } 
HUNTINGTON, W. VA. 
K. C. Mosier C 
JAcks 5-4831 
INDIANAPOLIS 2, IND. 
Neff Engineering C 
WA 
KANSAS CITY 15, KAN. 
Airc Equip. C 
DRexel 1-3709 
LOS ANGELES, CALIF. 
The Teglen Eng. Co., I 
Pasadena, Calif 
MUrray 2-2856 
LOUISVILLE, KY. 
Charles Weber C 
ME se 574 
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MILWAUKEE 8, wis. 
C. L. Thompson ¢ 


MINNEAPOLIS 4, MINN. 
nH MOE ‘ 
MOLINE, ILL. 


NEEDHAM, MASS 
Pe e-Pear ( ! 


H 


NEWARK, WN 


KE K 


NEW YORK, N.Y. 
K. E. Knotts ( 


BA 


OKLAHOMA CITY, OKLA 


PHILADELPHIA, PA. 
) A. Moody ¢ 


PHOENIX, ARIZ 
Air-Dra { 

Al 

PITTSBURGH 26, PA. 
eonard R.N | 


é 


PORTLAND 9, ORE. 
Powe 

f ‘ 

CA 


PROVIDENCE, R. I. 
Pearse-Pearson ( ! 


GAsnee |! 


RICHMOND 20, VA. 
Arthur Weaver C I 


Elgin 9-577] 


ROCHESTER 18, N.Y 
G Hanford ¢ 
GReenfield 


ROCKFORD, ILL. 
Walter Norris § c 
WOodla 

SAN FRANCISCO, CALIF. 
Airdra Ind. Products ( 
SEATTLE 9, WASH. 
George W. Warder 

AT wate 
SHREVEPORT, LA. 
Harris Frederic & 

ST. LOUIS 10, MO. 
turgis Eq 


STRATFORD, CONN 
Pearse-Pea ( : 
SYRACUSE 3, WN. Y. 
Ralph W. Earl ¢ 


TULSA, OKLA. 
Nix ply ¢ 


VANCOUVER, B. C. 
braith & . , 
Herry § 
LACHINE-MONTREAL, 
QUE. 

Cowper ( 

MElrosé 
TORONTO, ONT 
John Spott , 
CLiff 
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Norgren Diaphragm-Type 
Relief Valves and 
Flow-Control Valves 


Diaphragm -Type 
Relief Valve 


Type 62AX— for use 
with air, water, oil and 
similar fluids. 4", 

%". 0. 4. % 1 
pipe sizes. For relief 
pressures up to 250 
psig (%", %", ”") and 


up to 125 psig (%", 1"). 


Pop 
Safety Valves 


Type 1000— for air. ' 
%", %", %" pipe sizes. 
Relief pressure ranges: 
25 to 200 psig. 


Low Flow 
Relief Valves 


Type 61 A— for air, 
water and non-corrosive 
gases. %", %" pipe 
sizes. For relief 
pressures: 25 to 

300 psig. 





Compact Diaphragm-Type 
Relief Valve 


Type 40AB— for use with 
air, water, oil and similar 
fluids. 4%", %" pipe sizes. 
Relief pressure adjustable 
up to 100 psig. 


Flow Control Valves 


Types 1100 and 1200— 
for air, oil, hot and cold 
water, steam, non- 
corrosive gases and 
liquids. Two-way and 
single-way valves. 4%", 
%", Y%" pipe sizes. Max. 
pressure: 250 psig on air 
and hydraulic systems, 
125 psig on saturated steam 
and hot water systems. 


Needle Valves 


Type N— for air, liquids 
and gases that do not affect 
brass. %", 4%" pipe sizes. 
Maximum pressure: 

250 psig. 


For complete information on these products or the complete Norgren line of 
compressed air filters, pressure regulators and /ubricators, call your nearby 
Norgren representative, listed at left—or write for descriptive literature. 


FOUNDED 
IN 1926 





Ball Valves 





“H? SERIES 
HIGH PRESSURE 


3000 TO 4500 P.S. I. 


“Pouble Gent” 
BALL VALVES 


@ Pressure range: high vacu- 
um to high pressure 

® Virtually leakproof and in- 
destructible in service 

@ Temperature range:—320°F 
to +400°F* 

@ Eight sizes 4" through 2”°— 
available in both pipe and 
tubing threads 

@ On-Off service, quarter- 
time, full flow construction 


JAMESBURY CORP., 


toe 
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a unique, compact, single-piece body of rugged design which permits 
wide high-pressure, high-vacuum applications, especially recommended 
for hydraulic equipment and the handling of compressed gases or hazard- 
ous fluids. Cryogenic (low temperature) uses are also feasible with 
extended bonnet adaptation. Available in Straight Tubing or Standard 
Pipe Thread as catalog items. Flanged valves available on special order. 


¥2 In % In. — 2 In. 


20°F to -+-160°F) 3000 PSI ( 


“4 In 


4500 PSI ( 20°F to +-160°F) 


Jamesbury Style “H” Double-Seal Ball Valves are available in Carbon 
Steel, 303 and 316 Stainless Steel. 
“TEFLON”, Special Nylon or synthetic rubber seats and seals. 


Selection of valve seats and seals determine the temperature and pressure ratings 


Write for Materials and Pressure Specification Sheets for Style “H” series 
for performance data. 
* Patented 
72 NEW STREET, WORCESTER 
Distributors in Principal Cities 
74 Rendon Ga 





NEW 
PRODUCTS 


CHECK VALVES 

Allow free flow in one direction. 
Block reverse flow. One-piece 
bodies. Soft seats. Large flow pas- 
sages. In-line construction. Horizon- 
tal poppet guide. Self-cleaning. 





SOOO 


Sannin e AY 
BH | 
WAAL yes 


SSS 



































Stainless steel spring. Single seal. 
Positive poppet stop keeps spring 
from over-compressing. 


Specifications: For pressures to 
5000 psi. In brass, steel or stainless 
steel bodies with %” to 1” dry 
seal threads or AND-10050 ports 
with straight threads.—Manatrol 
Corp., Cleveland. 
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FLOWMETER 


Instantly reports rate of flow in 
gpm. No switches. No adjustments 
to make. Requires no timing. For 
quick connection to oil line. 


Specifications: Unit is about the 
size of a cigar box. For pressures 
to 1500 psi. For any viscosity oil.— 
Perma-Weld Co., Inc., Topeka. 
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AIR REGULATOR 


Regulated pressure provides pilot 
energy. Regulated pressure pushes 
up against loading diaphragm. Re- 
lief valve allows air to pass through 
radial opening between pilot dia- 
phragm and loading diaphragm. 
Downstream regulated pressure 
moves into control chamber, and 
surrounds stainless steel measuring 
capsule. Some air flows through 


Continued on page 54 
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It stretches way out for a hearty bite, digs deep and unloads high 
over a truck side. Hydraulics give this versatile backhoe its sure- 
footed stance, swivel-hipped performance, accurate bucket and 
boom control. In many of these mobile rigs, a Webster JD hydrau- 


lic pump powers the action — in up to seven separate cylinders! 


Not an unusual assignment — for the JD series has an uncanny 
ability to handle demanding jobs with speed, sureness and excep- 


Webster hyd raulics tional dependability. That’s why you find them on a wide range 


of industrial, agricultural and construction machines. ..in pressure 


“ “l 
m uscle a lubricating, oil circulating and lift systems. 
. Webster JD positive displacement, gear-type pumps are avail- 
boardinghouse ebste | e displaceme ge ype p f 


reach . i speeds to 2400 rpm. Drive is direct, gear or belt. Side porting 
standard, end optional. Compact design fits into tight corners 


able in 5 sizes — from 5 to 23 gpm — with pressures to 2000 psi, 


Need help in a specific hydraulic application? A specially trained 


Webster hydraulics engineer is ready to assist you. Write for action ! 


OIL HYDRAULICS DIVISION 


WEBSTER ELECTRIC 
| RACINE - WIS 


JD SERIES POSITIVE 
DISPLACEMENT GEAR-TYPE 
PUMP Send for complete 


engineering characteris 


' 
performance and 


installation data 
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PRODUCTS 


pilot valve, into pilot-pressure 
chamber, and out through pilot-re- 
lief vent to atmosphere. Minute 


movements of measuring capsule 
substantially change control pres- 
sure in pilot chamber. This change 


reacts directly on pilot diaphragm 
and causes movement of supply or 
relief valve, to offset slight errors 
in downstream pressure. Since pilot 
pressure is bled directly to atmos- 
phere, there is no exhaust valve 
pick-up or initial drop-off. 





Specifications: Holds pressure to 
0.02% of its range over substantial 
variations in supply pressure, flow, 
and ambient temperature. In 2-25 
3-60, and 3-120-psi ranges. For %”, 
4”, or %” NPT pipe.—Lexington 
Controls, Inc., Burlington, Mass. 
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DYNAMIC LOAD 
SIMULATOR CONTROL 


Applies programmed load or stroke 
to items which have force vs. dis- 
placement or force vs. velocity 


+300 F. 


“oa Soly OMPOUNDS 
~& AS ve 


nts 
Amy} 


Anica] 


luids 1 
Vues 

Bulle 
Vics 


Moat re 
d and 


Z 


characteristics which require test. 
Provides load signals for any Pega- 
sus single-stage servovalve and 
excites and accepts feedback sig- 
nals from any Pegasus actuator 
which has potentiometer instrumen- 
tation. Provides excitation and de- 

Continued on page 56 
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Hew LUCAS-ROTAX Uduscual 


HYDRAULIC PUMPS AND MOTORS 


offer the most advanced compact design 





Basic Pump 


PUMP DETAIL Fixed Stroke 








Fiuid displacement (cub. ins /rev.) 278 
Nominal working pressure (peak) 5000 

(Ib. per sq. in.) (continuous) 4000 
Nominal speed (peak) 5000 


Input h.p. at 1,000 r.p.m. and 1,000 ib 


Max. Torque (ib./ft.) per 1,000 Ib. per sq. in 
fluid pressure differential 

Weight (ib.) Basic Pump 

Operating temperature, ° F 


(continuous) 


in. differential 








U.S. Representative 
JULIUS KENDALL, 
Kenett Corporation 
320 Washington Street 
Brookline 47, Moss 
LOngwood 6-0378 


6004 





LUCAS-ROTAX IA4 pump, weighing only 8-'/s Ibs., shown in 
comparison with comparable-capacity competitive pump. 


If you are interested in industrial 
hydraulic pumps or motors in the 1.5 to 
108 g.p.m. range at pressures to 5000 
p.s.i., you’ll find more good design 
features in Lucas-Rotax pumps and 
motors than in any other quality line. 

Lucas-Rotax industrial hydraulic 
pumps and motors are smaller and lighter 
than conventional units with low noise 
level in spite of high operating speeds. 
They offer fast response rate in pressure 
compensation and the low and medium 


capacity units can be operated from 2- 
pole motors to reduce the cost of the 
prime mover. 

Pumps are available as variable 
volume, variable volume pressure com- 
pensated, overcentre cam (reversible) or 
fixed volume. Motors can be supplied in 
variable or fixed volume. Both pumps 
and motors deliver high performance 
with minimum maintenance. Available 
in quantity from domestic stock—call 
or write for technical data. 


Q product of creative enginecring by 


For further information contact 


A member of the Lucas organization with 
OFFICES AND SERVICE DEPOTS 
THROUGHOUT NORTH AMERICA 


ircle 84 on 
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Reader-Service Card 





NEW 
PRODUCTS 


tection for most ftour-arm strain 
gages. Position or load can be con- 
trolled. Position and load can be 
read. Function generator provides 
cyclic program. Function generator 
develops sinusoidal or sawtooth 
vave-form. External programming 
can be introduced System shuts 
down if load or stroke exceeds 
idjustable rate 


Specifications: 24” x 24” x 60’ 
cabinet contains all control equip 


ment 


Designation: Model 550—Pegasus 
Laboratories, Inc Berkley, Mich 
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LEAK-DETECTING TAPE 
Adhesive bac ked. has in 


itors whicl change color when 


Flexibl 
di 
the gas or liquid for 

mace Cypes include 

detection of anhydrous 

chlorine hydrogen ny 


fluids Der MII H 5606 and 


ly vrap round stvle 


for leakage from system connec- 
tions. In surface-mounting style for 
random gas leakage 


Specifications: Can detect as little 
at 1/100 cx pe! how 


Designation: Tec-Tape—Pyrodyne, 
Inc., Los Angeles 
309 


VALVE 


Squeezing action controls flow of 
air, oil, chemicals, and grinding 
slurries. No poppets or spools, 
metal-to-metal contacts, or metal- 
to-rubber seals. With valve open, 


supply pressure through inlet port 
forces elastic rubber sleeves against 
tube. Fluid flows around inlet plug, 


through outlet port. To close valve, 
pilot pressure is applied between 
tube LD and sleeve's outer periph- 
ery. Sleeve collapses over rounded 
ends of inlet and outlet end plugs, 
sealing off supply pressure. Only 
action is flexing of sleeve. 
Specifications: For 200 psi. Pipe 
sizes are K” to 2”. 

Designation: Tube-O-Matic—Air- 
matic Valve, Inc., Cleveland. 
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TEFLON V-SEALS 
Have Teflon’s excellent chemical 
and mechanical properties, and 
greater resiliency and toughness. 
Molded under ambient tempera- 
tures about those under which they 
perform. 
Specifications: Maintain dimen- 
sional accuracy at 0 to 1000 psi. 

350 to 500 F 
Designation: Fluorlastic—Joclin 
Mfg. Co., Wallingford, Conn. 
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For more 
NEW PRODUCT reviews 
turn to page 128 


control fluid flow better 
with... 


FAWICK 
FLOW DIVIDER 
VALVES 


rated capacities from 15 to 80 gpm 


directs pump output to either of two hydraulic circuits, or 
to both circuits simultaneously 


models available for fixed flow rate or adjustable for in- 
finite variation of flow rate proportions 


easy installation, maintenance 
ADJUSTABLE ~ rd quiet, smooth, chatter-free operation 


CONTROLLED — STEERING reliable with standard hydraulic fluids at temperatures to 
FLOW 
- 250° F 


DIVIDER 
: J full operation even on low circulation pressure 
available with built-in relief valve 


LIFT SYSTEM 
EXCESS FLOW 


For more information, write for technical bulletin on 
Fawick Flow Divider Valve. 


LAYWUCSLA 


SEDBAULO LLECTRLM LYST 


TO POWER 
CYLINDER 


Typical stallation of Fawick Self-Adjusting Flow 
Divider Valve diverts hydraulic flow to lift-truck 
power steering and lift systems. Exclusive adjust 
ment directs desired portion of pump output to 
steering system, then automatically reduces or stops 
this flow when lift system circuit is pressurized 


CLINTON ROAD + CLEVELAND 11. OHIO + ATLANTIC 1-2211 


. 
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FOR HIGH PERFORMANCE... SPECIFY ELECTRUNITE HYDRAULIC FLUID 
LINE TUBING-SPECIAL SMOOTH I.D. CYLINDER TUBING 


Tube users with critical tubing requirements specify 
Republic ELECTRUNITE. Because, the consistent uni- 
formity of concentricity of ELECTRUNITE welded steel 
tubing makes this tubing better able to withstand 
stubborn resistance to fatigue. 

The uniform concentricity of ELECTRUNITE Hy- 
draulic Fluid Line Tubing, produced to meet all 
test requirements of the JIC Standards, coupled with 
uniform heat treatment, insures uniform flaring 
characteristics, uniform ductility, easy bending. Big 
savings in original and in replacement installations. 


Strong, Modern, Dependable b 


REPUBLIC STEEL 


STEEL AND TUBES DIVISION 


Cleveland 8, Ohio 


December, 1960 ircle 109 


And, you can recognize ELECTRUNITE by the blue 
spiral marking stenciled end-to-end on every length, 

ELECTRUNITE Special Smooth I. D. Hydraulic 
Cylinder Tubing, in sizes from 1” through 4%”, and 
up to .187 wall thickness, reduces costly, time- 
consuming machining because uniformity is built-in. 
Uniform wall thickness, strength, diameter, ductility 
assures predictable, dependable, physical characteristics 
with every order. 

Get the facts first-hand. Call your Republic 
representative. Or, send the convenient coupon below. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION ¢ DEPT. C-9889R 
211 EAST 131st STREET + CLEVELAND 8, OHIO 


Please send more information on the following: 


ELECTRUNITE® Hydraulic Fluid Line Tubing 
© ELECTRUNITE Special Smooth I. D. Hydraulic Cylinder Tubing 


Name —— i Title 
Firm — 


Address 
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Here’s data on the ideal pump for 
power hydraulic 
applications 


Announcing 


D E LA V AL 7 New Bulletin 3200 contains all the data 


you need on De Laval IMO constant- 
displacement, rotary, screw type 
pumps. In its pages you will find 
(1) extensive application data including 
charts on fuel oil, SAE oil, and turbine 
oil viscosities; (2) selection 
information, including specific 
Pump examples; (3) complete performance 
A data on each IMO model as well as 
fin _ (4) dimension drawings and tables. 
Bul Write today for your copy of this 
valuable, 40-page bulletin on the 
unique IMO pump. 




















DIMAAENA STEAM TURBINE COMPANY 
906 NOTTINGHAM WAY, TRENTON 2. N. J. 
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Aeroquip Fluid Piping Service 
Assists Product Design Engineers 


Major equipment manufacturers can use Aeroquip’s Fluid 
Piping Service to great advantages in developing fluid sys- 
tems that will provide dependable, trouble-free service in the 
field. Highly qualified Aeroquip Sales Engineers, for ex- 
ample, are on call to furnish valuable design assistance DESIGN 


* PROTOTYPE 


Working right in your engineering department, these fluid 6 itdlienes 
piping design specialists give you the full benefits of the 6 Le Sanwce 
experience Aeroquip has gained by working with many other * SERVICE PARTS 
manufacturers 

This design assistance is only part of Aeroquip’s complete —aeroquip Avid piping special- 
service. Backed by the most complete line of fluid piping ists can work with you in every 
products, Aeroquip’s specialists can also help you mock up phase of manufacture to as- 
ond test systems, work with your production planners and sure maximum performance of 
expediters and assist in developing a service parts program fluid piping systems on your 
Aeroquip can even furnish trained field service engineers products. 
to assist in after-sales service on your equipment 

For detailed information, call your nearby sales engineer, 


or write to us. 
Aeroquip now produces a wide range 
- of fluid piping products, including 
hose assemblies with standard or spe- 
cial tube configuration fittings, Self- 
. Sealing Couplings and a new line of 


tube fittings. 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


INDUSTRIAL DIVISION, VAN WERT, OHIO + WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A AND ABROAD 
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METAL O RINGS 
BY THE ADVANCED PRODUCTS COMPANY 


450°F to . 500°F 500°F to 1200°F , 1200°F to 1800°F 
Stainless Steel Stainless Steel , Inconel ‘X"’ 


Teflon-coated Silver-plated 7 Nickel-plated No. 25 
Nickel-plated 


Metal O Rings for any Temperature 


from Bearings, Inc. 


Stainless, Monel, Inconel and In- Other Materials Available: Standard 
conel “X”... electroplated or coated Buna-N Rubber ¢ Viton ¢ Teflon 
. pressure filled or vented . . . for Silicone Rubber ¢ Butyl Rubber « 
temperatures ranging from ~500 F Military Spec. Series: MIL P5516A, 
to 1800°F. MIL P5315A, MIL G5510A, MIL 
P25732, MIL R25897, AMS 7270, 
Whether you have sealing problems AMS 7271 and AMS 7274. e Teflon 
caused by temperature extremes or and Leather Back-up Washers. 
anything else, we can help you with {It O-Rings Available in Series 6227, 6230, 


the proper seals. 6290 and 29513. 


Providing bearing service BEARINGS.INGC. 


in the North > DELAWARE: Wilmington © ILLINOIS: Neimon Beorings Co., E. St. Louis © INDIANA: Ft. Wayne © Indienapolis @ Muncie 
Terre Hovte © MARYLAND: Boltimore © MISSOURI: Neiman Bearings Co., St. Lovis © NEW JERSEY: Camden © Newark 

end NEW YORK: Bolonrol Corp., Buffalo * Niogora Falls * OHIO: Akron * Canton * Cincinnati + Cleveland « Columbus « Dayton * Elyria * Hamilton 

Lime * Lockland * Mansfield * Painesville * Toledo * Youngstown * Zonesville * PENNSYLVANIA: Erie * Johnstown © Philadelphia Pittsburgh » York 


WEST VIRGINIA: Cherleston * Huntington © Parkersburg * Wheeling 


in the South> D iXi & BEARI NGS. INC. 


ARKANSAS: Little Rock * FLORIDA: Jocksonville * GEORGIA: Atlonta * KENTUCKY: Lovisville » LOUISIANA: Baton Rouge 
New Orleans « N. CAROLINA: Charlotte + Greensboro s $. CAROLINA: Greenville > TENNESSEE: Chattanooga » Kingsport * Knoxville 
Memphis + Nashville » VIRGINIA: Norfolk + Richmond + Roonoke 
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GEAR PUMP /MOTORS 


One of the 

new heavy duty 
gear pump/motors 
designed for high 
continuous rating. 


Within the wide range of the KEELAVITE G 
SERIES of GEAR PUMP/MOTORS, there is a 
unit suitable for any industrial use. Used as 
pumps, output ranges from 2.25 gpm. to 180 gpm. 
Motor torque ranges from 10.5 Ib. ins. per 100 
psi to 785 Ib. ins. per 100 psi. 


All of the KEELAVITE PUMP/MOTORS 
conform to a high standard of workman- 
ship in manufacture, and are reversible 
without alteration in assembly. The 
whole range stems from six basic sizes 
and common components are used 
within each basic size. All units incor- 
porate roller bearings. 


THE RECOGNISED AUTHORITY ON 
HYDRAULIC POWER TRANSMISSION 


EUROPEAN 
REPRESENTATIVE 


K = E LAV I : EE Mr. T. P. Keeling, 


— Hydraulics 
. . — td., 
For full details write to Pieter de Hoochstraat 17 


Rotterdam 6, 
Holland 
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VALVES & FITTINGS 


Valve of O-Seal System has re 
movable flat seat and resilient ny 
lon clise When nvlon dis 1S 
pressed against seat there is tight 
shutoff. 1500 and 6000 psi series 
Valve has balanced piston which 
extends from stem to valve bottom 
below the port 1%” and 2” valves 
can be easily opened or closed by 
hand. Valves can be installed on 
removed without springing line 
O-ring in grooved face acts as a 
seal, not as a gasket. Catalog 60 
ilso covers valve cartridge inserts 
\ lve spacers check and relief 
valves.—Combination Pump Valvs 


Co Philade lphia 
400 


SERVO AMPLIFIER 


Differential de amplifier drives 
torque motors. Built-in high-volt 
ige powel! supply furnishes regu 
lated filament voltage and regu- 
lated plate voltage to amplifier 

minimizes short-term and 

drift. Front panel con 

gain, dither, balance, and 

t panel has pairs of cur 
ent-measuring test points. Separ 
ite input und output connectors 
Amplifier can be used single ended 
or push-pull at input or output 
Catalog 1-652 has specifications 
American 


mntrol Inc.. 


ind block diagram 
Veasurement & ( 
\\ altham Mass 
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HIGH-TORQUE 
FLUID MOTORS 


Provide high torque it low 

ds. Outer ring of gerotor is 
i Stationary part of motor hous 
ing. lt has internal teeth They 
mesh with corresponding teeth on 
a smaller gear. Smaller gear rolls 
inside ring, turning about an ec 
centric axis in an orbit. Rotor gear 
rolls through six complete orbits 


For your free copy of publications 
reviewed, fill in the reader service card 


during each rotation of output 
shaft. For speeds from 10 to 600 
rpm, torque to 2000 in-lb, and pres- 
sures to 2000 psi. Fully reversible 
Instantaneous starting and stop- 
ping MFB-1H Series —Char-Lynn 
Co., Minneapolis 


402 


CYLINDER FORCE 
CALCULATION CHART 


Matches cylinder sizes to work 
functions. Has chart of effective 


areas. Nomogram of force, effective 
area, cylinder bore, and pressure 
Plastic straightedge is permanent- 
ly attached to varnished board 
Measures 15” x 11”.—Sheffer Corp 
Cincinnati 


403 


EDGE TYPE FILTERS 


All-metal filter 
disc Ss and spac eTs, stacked alter- 
nately on rotatable shaft. Thick- 
ness of spacers determines degree 
of filtration. Cleaning blades of 
Auto-Klean filter are on station- 
arv rod next to cartridge stack 
When cartridge is rotated, blades 
comb out filter slots to their full 
depth. No cartridge replacement. 
Catalog 51-100 has cutaway draw- 
ing, description, photo of each 
type of filter, specifications, draw 
ings, filter selection chart, and 
flow tables.—Cuno Engineering 
Corp., Meriden, Conn 
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cartridge has 


HYDRAULIC COMPONENTS 


For industrial, marine, and ord 
nance fields. Catalog 5001C in 
cludes data on new products 
Covers power units, servovalves 
and systems, vane pumps, piston 
pumps, pressure controls, flow con- 
trols, directional controls, control 
assemblies, hydraulic motors, vari- 
able-speed drives, hydraulic cylin- 
ders, ancl accessories. A section de 
scribes each line. Has photos, draw- 
ings, tables, curves, and circuit 
diagrams. 74 pp.—Vickers, Inc., 
Div. Sperry-Rand Corp., Detroit 


e 405 


SCREW-TYPE PUMPS 


Constant-displacement, rotary 
pumps propel fluid axially in a 
constant, uniform flow. The three 
moving parts are power rotor and 
two idler rotors. Power rotor is the 
only driven element. Idler rotors 
are sealing elements. They do no 
work. Their threads conform to 
threads of power rotor and _ sur- 
faces of housing cylinder. Sealed 
enclosures formed by meshing of 
rotors inside the housing enfold 
fluid. As rotors turn, enclosures 
move axially. Bulletin 3200 ex- 
plains advantages, discusses rotary 
pump characteristics. Has tables 
of temperature vs. viscosity, selec 
tion guides, performance charts, 
drawings, cutaways, tables of di- 
mensions, and application photos 
—De Laval Steam Turbine Co., 
Trenton 
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2-COLOR CODED 
PUSHBUTTONS 

Type HO Oiltight for base or 
panel mounting. Type H NEMA 
1 for base mounting. Type H 
NEMA 1 for panel mounting. 
Standard and assembled-to-order 
stations mount vertically or hori- 


Continued on page 65 
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VALVED 
COUPLINGS 


PA 
SNAP-TITE. inc.. UNION city. 


. 


OO 


announcing—a dynamic new catalog for coupling users 
complete specs on 308,756 possible coupling combinations 


And it’s hot off the press! This comprehensive new sional data for all sizes, 14” to 6’. Working pres- 
] I /4 


62 page catalog contains complete information on sures, flow, pressure drop and spillage data are 
all sizes and types of Snap-Tite quick-connect, also provided in detailed graphs and charts. 
quick-disconnect couplings for: 

positive pressure applic ations; impact air tools; 


high pressure, vacuum and very low pressure; SPECIAL! RUBBER GASKET USAGE GUIDE SECTION 


: . . J st ti i ick- Cc in 

hard-to-handle fluids; no-spray applications; For the first time in the quick-connect coupling 
; : a 7. : field, a compilation of complete selection data 

no-spill aircraft and missile applications. describing packer seals to use in handling over 

—_— 300 fluids and gases. 

Included are descriptive cutaway and exploded 


illustrations and complete weight and dimen- 


t Write today on your company letterhead for free copy! 


UNION CITY, PA. 
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BLAMING COIL BURN-OUT | ONLY 


ON THE SOLENOID? 
THEN TAKE A CLOSER LOOK 


AT THE VALVE! 


SPOOL and 
POPPET Valves 
bind and stick 

as dirt collects... 
overload solenoid 
and cause coil 
burn-out. ) 


“sutam sta” Valves 
are not sensitive 
to dirt... 
always retain 
solenoid power 
margin. 








EXPLOSION PROOF A.C. and D.C. | 


SOLENOID “swéam séac” 


SPOOLS and 
POPPETS leak... 
can't compensate 
for normal wear. 


VALVES 0 TO 10,000 P. S. I. 


“sutam sia” Valves 

stay leakproof... 
a spring takes up 
the normal wear. 


Send for free 
Standard Valve 
Catalog 60-61 


* 
J ¢ L— CONTROL VALVE DIVISION 
5125 ALCOA AVENUE * LOS ANGELES 58 © CALIFORNIA 
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This Pressure Switch 
Resists 7000 p.s.i. Surges 


and Stays Accurate within 2% 


ADJUSTABLE 
PRESSURE 
SETTING 








Adjustable Range: 15 to 3000 P.S.I 
Proof Pressures: 3000 and 7000 P.S.1. 





EXTERNAL 
DIAL 
SHOWS 
SETTING 


LEAKPROOF 
SEALED 
PISTON 


"WITH CALIBRATED DIAL 
(can be set visually 

without gauges) 

WITHOUT DIAL $16.50 

Both prices less the usual 
quantity and trade discounts. 


SURGE 
DAMPER 





WE DON'T USE 


LINKAGES & 
BEARINGS 


WHICH WEAR QUICKLY 
(cause settings to drift 
and switch to fail). 


WE BUILD IN 





RUGGEDNESS 

CAN TAKE SURGES 
(High proof pressures) 

CONTINUOUS OPERATION 
(Millions of cycles) 


NO STICKING 
(in dirty fluid) 





LABOR & MATERIAL SAVINGS 


NO RETURN DRAIN PIPING 
(Sealed piston) 


MOUNTS WHERE CONVENIENT 
(Operates in any position, 
not sensitive to vibration) 


- 
UNSEALED 
PISTONS 





WHICH ADD TO YOUR 
INSTALLATION COST 
(return piping) 

ARE CRITICAL TO DIRT 
(pistons get stuck). 








Send for FREE 
catalog 9-PS. 


PRESSURE SWITCH DIVISION QZ SS 


ackeaee valves 


5125 Alcoa Avenue, Los Angeles 58, California 
> 20 on Reader-Service Card 
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LITERATURE 


zontally. Silver contacts have wipe 
action. Pub. No. PL 100-1-960 has 
color selection chart. It shows com- 
binations of seven colors for cod 
ing operators, ferrules, and name- 
plates. Describes pushbutton units 
selector switch units, standard pilot 
lights, and push-to-test pilot lights 
or lighted pushbuttons.—C lark 
Controller Co., Cleveland 
e 407 on Rea : 


COMPONENTS CATALOG 


Describes Groban-manufactured 
and government and _ industrial 
surplus products. Covers electrical, 
mechanical, and hydraulic items 
for OEM and maintenance. En 
titled “Equipment Catalog and 
Hydraulic Reference Manual.” 64 
pp.—Groban Supply Co., Chicago 


e 408 


MOLDED PACKINGS 


Palmetto Pyramid is a V-type 
packing of synthetic rubbers re- 
inforced by cotton fabric 

Asbestos reinforcement for high 
temperatures. Will not spiral in 
the stuffing box. Flared sealing 
lips preload packing in stuffing 
box. U-ring has wide lip flare and 
ample clearance at heel for low- 
friction sealing Pisto-Rings are 
self-lubricating packings used on 
pump pistons. Bulletin MP-160 also 
covers Kup packings for pistons 
Charts of dimensions, composition, 
temperature range, application 
Formulas and tables for comput- 
ing number of units needed. Price 
lists. 8 pp.—Greene, Tweed & Co., 
North Wales, Pa. 
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ACCUMULATORS 


Capacities from 1 pint to 23 gal 
Catalog has detailed drawings and 
complete information. Pressur« 
volume curve for each model. 23 
pp.—Fluid Power Div., Hale Fire 
Pump Co., Conshohocken, Pa 
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American Motors Corporation 
Armstrong Cork Company 


“Bendix Products Division — 
The Bendix Corporation” 


E. W. Bliss Company 

Boeing Airplane Company 
Briggs & Stratton Corporation 
Buhr Machine Tool Company 
J. |. Case Company 
Caterpillar Tractor Company 
Celotex Corporation 

Chrysler Corporation 


Apany 
on) 


ampany 


Corporation 
dller Bearing Company 
eany 
arbide Corporation 
+ Steel Corporation 
Company, Incorporated 


Cincinnati Milling and 
Grinding Machines, Inc. 


Patrick Cudahy, Incorporated 
Curtiss-Wright Corporation 


Danly Machine Specialties, Inc. 
Eastman Kodak Company 


Emerson Electric 
Manufacturing Company 


Firestone Tire & Rubber Company 
Flintkote Company 

Gleason Works 

B. F. Goodrich Company 

Goodyear Tire & Rubber Company 


The Heald Machine Company 
Geo. A. Hormel & Company 


International Harvester Company 
Jones and Lamson Machine Co. 
F. Jos. Lamb Co. 

Lockheed Aircraft Company 


Minneapolis-Honeywell 
Regulator Company 


Monsanto Chemical Company 
Pullman Incorporated 
Radio Corporation of America 


Radio Corporation of America 
(Whirlpool Corporation Division) 


Republic Aviation Corporation 
Republic Steel Corporation 


Revere Copper and 
Brass Incorporated 


Reynolds Metals Company 


R. J. Reynolds Tobacco Company 
(Archer Aluminum Division) 


Singer Manufacturing Company 

A. 0. Smith Corporation 

Snyder Corporation 

Stewart Warner Corporation 

The Timken Roller Bearing Company 
Trane Company 

Union Carbide Corporation 

United States Steel Corporation 
Wilson & Company, Incorporated 


For more reviews 
w c 
of FREE LITERATURE . atblaenses "s ie Ties 
turn to page 138 


1 N 


Racine Hydraulics & Machinery, Inc. quay 
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Let J-M Clipper Oil Seals 
help protect your new design 


f 


. 


Special shapes available-and you name the material! 


gr till on paper 
e to let Johns-Manville 
! of 
that will give you most 


hine performance. J-M 


ne the type 


Ss-sections to 


nger. better protec- 

peed, leakage, 
chemicals. 

sion-mold Clip- 

from any material that 

t suits your requirements. J-M is 

equipped to work with many mate- 

rials: elastomers, including Tefion 

. neoprene... silicones... and 


66 


fluorinated, polyacrylic or other rub- 


s with 


| 


ae | 


either our exclusive 
os heel or metal reinforcement. 


as- 


Endless or split types available. 


J-M 
. be« ause 


iall 
Cia 


ily 


lipper Seals protect better 
thev are better. Spe- 
compounded to do each job, 


JOHNS-MANVILLE 97% 
CLIPPER SEALS JM 


Clipper Seals provide maximum 
sealing ability, low torque, long life, 
installation and wide adapt- 
ability. For complete information, 
write to Johns-Manville, Box 14, 
New York 16, New York. In Canada: 
Port Credit, Ontario. 


easy 


x 


»oDUCTS 


HYDRAULICS & PNEUMATICS 





Ready...aim...NO FIRE! 


Take 10 high-temperature alloy-melting 
furnaces, hydraulically each 
pouring 1500 Ibs. of molten metal every 


ope rated 


hour in close proximity to “‘live’’ hy 
draulic lines—and you can readily see 
why selection of hydraulic fluids is im 


portant to Calumet & Hecla’s Wolverine 
Tube Division 

Now the operation is made more reli 
able by the use of Shell Irus Fluid 902, a 
water-in-oil emulsion type fluid. Irus 


Fluid was C & H’s choice, after carefully 


AN INTERESTING FACT! 


Every Shel! Branded 


cant is named for a sea shell. Shown 
here is the Irus ellipticus 


industrial Lubr 
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tudying other commercial hydraulic flu 
ids—for many reasons 


Irus Fluid will not support combustion. 


Irus Fluid has excellent lubricating prop- 
erties. 

Irus Fluid has hydraulic efficiency and 
equipment compatibility 

Irus Fluid is economical, costing about 
one-third less than other fire-resistant 
fluids. 

Irus Fluid’s bright yellow color makes it 
easy to spot and trace leaks. 


In plant after plant, operators find that 
these advantages assure maximum safety 
to both personnel and equipment. 

If you have a hydraulic line fire hazard, 
we suggest that you have the Shell In- 
dustrial Products Representative show 
you the many advantages in Irus Fluid 
902; or write to Shell Oil Company, 50 W. 
50th St., New York 20, N. Y., or 100 Bush 
St., San Francisco 6, Calif. In Canada: 
Shell Oil Company of Canada, Ltd., 505 
University Ave., Toronto 2, Ontario. 


| SRIBLL IRUVMS FLUID 9SO2 


the low-cost, fire-resistant hydraulic fluid 





lf you use hydraulics on your mobile equipment... 


CONSIDER THE ADDED BENEFITS 
AVAILABLE ONLY 
FROM VICKERS 


Developments that anticipate industry's changing 
hydraulics needs and the constant improvement of 
existing products are the twin goals of the largest 
and most experienced staff of technicians in the 
hydraulics field, working in facilities without equal. 
Both the facilities and the specialists are readily 
available to work with you on your hydraulics 
requirements 


From initial designs through production, Vickers 
sales engineers—graduate engineers who specialize 
n mobile hydraulics applications — bring you a 
wealth of knowledge to augment your own engi- 
neering activities. Field service, too, is handled by 
hydraulics specialists with the know-how needed 
to keep equipment on the job productively. 


Vickers not only pioneered mobile hydraulics but 
continues to lead in developing sound, new ideas 
This base of hydraulics experience, without equal 
in the industry, assures you of dependable equip- 
ment with performance that matches your most 
demanding applications—at the lowest cost com- 
mensurate with top quality 


Shipping any of your equipment to overseas mar- 
kets? If you are, then you can rely on complete 
interchangeability of parts from any of the Vickers 
plants located throughout the free world. Emer- 
gency user and dealer requirements in the U. S. are 
supplied from regional warehouses 


For additional data on Vickers hydraulics for 
mobile equipment applications and the added bene- 
fits you get only from Vickers, write to address 
below or contact your nearby Vickers application 
engineer 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
Mobile Hydraulics Division 
ADMINISTRATIVE AND ENGINEERING CENTER 
DETROIT 32, MICHIGAN 
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e By G. R. KELLER, Lido Transducers, Costa Mesa, Calif 


What is the role of hydraulic power 


in controlling space flight? The size 


of the space craft and its need for 


precise orientation will determine 
whether hydraulic power is reasonable for 
attitude control. Velocity control 

of any sizable vehicle might best be 


handled by hydraulic power. 


YDRAULIC power, which has been so successful in 

controlling aircraft and missiles, should be con- 
sidered for the control of space craft. The consider- 
ation of hydraulic power is further justified by the 
need for such craft to operate in the atmosphere dur- 
ing boost and return. One source of control system 
power during both space cruise and aerodynamic 
flight should tend to minimize weight and control sys- 
tem complexity and to maximize reliability. 

The tasks to be performed during a flight through 
space are (1) attitude control of the space vehicle, (2) 
control of flight direction (3) control of flight speed. 
These tasks are essentially the same as for normal air- 
craft. The distinctions lie in the degree of control re- 





Vetwork Nebula in Cygnus, courtesy of Warner and Swasey 
Observatory, Case Institute of Technology, Cleveland, Ohio. 








STEERING A SPACESHIP 


ORIGINAL COURSE 


> 


ee ale Me | 
ship into o direction 90 deg to halt body 


hg. 


from course 
to alter course 











Oo qa 


ROCKET ENGINE CONTROL can be done by moving jet vanes 


the hot exhaust streams (a), swiveling the thrust chambers 


otating etavators {c) 


ed. and in the lack of air for lift, drag, and damp 
' 
@ Methods of Control—An airplane flying through 
itmosphere actually uses attitude control to de 
direction of flight. For instance, if an air 
nb, the nose is rotated upward. The lift 
d the thrust of the engine then drive 
ip at the desired climb angle 
raft cannot be controlled as easily as ordi 
iircraft which depend on wing lift and engine 
rhe intense premium on weight during the 
ost phase will probably rule out any propulsion ex 
cept when actually needed. Therefore, most of the at 
titude control must be performed during free fall 
Whether this free fall is an orbital flight or a cruise 
between planets is immaterial. In either case, the free 
fall condition rules out any effect of the engine’s thrust 
when controlling the vehicle attitude 
The lift used in aerodynamic flight control is also 
missing. Without lift and thrust, attitude changes in 
free fall can be made without affecting the direction 
| speed of flight in the slightest. 
his control of attitude is, of course, extremely im 
rtant. Communications and reconnaissance satel 


Opposite attitude jets are fired 
rotation 
propulsion rocket motor is fired 


NEW COURSE WA 


* Opposite attitude jets are fired 
to halt body rotation. Space 


ship is ow aligne 


When desired new 

reached, main rocket engine 
Main vt off and attitude jets fired 
to bring spaceship in line with 


new course 


lites, for instance, must be properly oriented toward 
earth to perform their tasks. Satellites and space plat- 
forms which will be used as astronomical observa- 
tories must be held firmly with respect to the star or 
planet under study. Re-entry of a space vehicle into a 
planetary atmosphere demands the most meticulous 
attitude control. 

Presently conceived techniques of attitude control 
for space vehicles include the use of gas jets and in- 
ertia wheels. Gas jets, working in pairs, are small rock 
et nozzles which rotate the vehicle by reaction. Force 
generated by the jet causes an angular, or rotational, 
acceleration of the vehicle. The duration of the firing of 
the jet controls the amount of rotation. Of course, the 
opposite jet must be fired to stop this rotation of the 
space ¢ raft. 

Inertia wheels work similarly. As a wheel is spun up 
in one direction, the opposing force reaction causes 
1 rotational acceleration of the space craft. The slow- 
ing of the inertia wheel also slows the turning of the 
vehicle 

Because there is no air to damp motions, the attitude 
control system must respond quickly and operate al 
most constantly. Any slight disturbance, such as the im 
pact of micro-meteorites or the movement of any ma 
chinery, equipment, or crew will cause the vehicle to 
rotate and will require corrective action by the attitude 
system 

Directional and speed control demand much larger 
control forces. Because the concept of velocity includes 
both direction and speed, the term velocity control 
often denotes control of either or both of these effects. 
Velocity control is necessary for injecting a vehicle 
into an orbit or onto a desired trajectory. Velocity 
control will also be necessary for correcting tra 
jectories in mid-flight. Ejection from orbit, or landing 
on a planet will require velocity control to avoid burn 
ing up in the atmosphere or crashing into the planet. 

Control of velocity during space flight is achieved 
by firing up a rocket engine or other propulsion de- 
vice, and controlling both the length of time of firing 
and direction in which the rocket engine is pointed. 
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Firing the rocket engine accelerates the vehicle in a 
direction determined by the angle of the rocket thrust 
with relation to the path of the space craft. The in- 
tegral of this acceleration, with respect to the length of 
time of firing, is a correction velocity. The resulting 
speed and direction of the space craft is the vector sum 
of the original velocity and correction velocity. The 
diagram shows a typical turning maneuver in space. 


ATTITUDE CONTROL 


If gas jets are used for attitude control, no hydrau 
lic power need be used. However, the excellent torque- 
to-inertia ratios of hydraulic motors might make them 
the most suitable for accelerating inertia wheels. Stud- 
ies tend to indicate a superiority for hydraulics if the 
power requirements exceed about one horsepower. 


@ Velocity Control—Velocity control is achieved 
by (1) controlling the length of firing of a propulsion 
device such as a rocket engine and (2) by controlling 
thrust direction of engine exhaust. Simple valve oper- 
ation should control the time requirements. Control of 
thrust direction is achieved by moving jet vanes in 
the hot exhaust stream, by swiveling the whole thrust 
chamber or by rotating jetavators. These techniques 
are shown in the diagram. 

Thrust direction control requires rather large forces 
because of bearing friction, misalignment of thrust 
chambers, and structural deflections. With large rocket 
engines, the inertia of the moving element can be an 
appreciable part of the total load. In the past, the size 
of these loads and the precision of control required for 
them has justified the use of hydraulic servosystems 


e Environment—Having established the possible 
need for hydraulic power for attitude control and its 
probable need for velocity control, the next consider- 
ation is a study of the compatibility of hydraulic 
power with the space environment. Among the new 
environmental factors to be met are: 

@ Absence of atmospheric pressure 

@ Lack of chemically active atmosphere 

@ Solar radiation 

@ Nuclear radiation 

e Temperature extremes 

The first two of these can be considered together 
The absence of atmospheric pressure means that hy 
draulic fluids must either have very low vapor pres- 
sures or must not, in normal use, contact the space en- 
vironment. The boiling off, for instance, of the thin 
film of oil on an actuator rod would leave residues 
that would soon ruin shaft seals. The lack of oxygen 
also imposes a hardship on the hydraulic power sys- 
tem. Oxidation of metal surfaces is a major factor in 
lubrication. The lack of oxided bearing surfaces will 
tend to increase the friction loads which the hydraulic 
power must overcome. 

Solar radiation does not appear to be a hazard. In 
fact, it might well be a significant source of in-flight 
power. Space travel between the inner planets should 
not create temperature problems if simple techniques 
such as rotating the space craft are used. However, 
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landings on the dark side of the moon might require 
heating to prevent fluids and seals from freezing. 

Nuclear radiation, especially in such areas of con- 

centration as the Van Allen belts could be a real haz- 
ard to orbiting, un-manned vehicles. However, hy- 
draulic fluids and system materials can withstand many 
times the nuclear radiation levels which kill people. 
Therefore, the hydraulic system should not suffer from 
radiation during normal operation of manned space 
vehicles. 
e Flight Times—Two other operational factors may 
have a great effect on the use of hydraulic power in 
space craft. These are (1) the very long flight times 
associated with inter-planetary travel and (2) the dif- 
ficulty of performing in-flight maintenance on the hy- 
draulic system. 

The literature! describes flight times for minimum- 
energy trajectories ranging from 110 days for a trip to 
Mercury to 46 years to the outer planet, Pluto. Be 
cause of the need to wait for the most advantageous 
positions of the planets before starting a return trip, 
the minimum round trip time between Earth and Mars 
would be 2 years and 244 days! Such long trip times 
place a tremendous premium on hydraulic system re 
liability. 

While aircraft hydraulic systems have an excellent 

record of reliability, military studies* indicate that this 
reliability is—at least in part—the result of excellent 
maintenance operations. Such fine maintenance prob 
ably would be difficult or impossible during a pro 
longed space cruise. 
@ Reliability—Perhaps the single most worrisome 
factor in the use of hydraulic power during space flight 
will, then, be the assurance that the hydraulic equip- 
ment will work when required, during extremely long 
flight times. Probably, little or no system or component 
maintenance can be assumed. 

The concept of military reliability most generally a 
cepted is based on the rate of random failures which 
occur during a period after manufacturing errors have 
been caught and before wear-out begins. The inverse 
of the random failure rate is the Mean Time Between 
Failure (MTBF). The probability of proper function 
ing (reliability) of the equipment during any operat 
ing period is then 


t 


Rae * 
where R = Reliability 

e = Base of Naperian Logarithms 

t = Operating time 

T = Mean time between failure 

hus, reliability increases with increasing MIBF 

and decreases with increasing operational time. This 
technique of reliability prediction has been thoroughly 
established in the use of electronic equipment 
e@ Hydraulic Equipment Reliability—Some con 
ceptual difficulties arise when trying to apply these re 
liability theories to hydraulic equipment. A prime dif 
ficulty is that a failure, or series of failures in mechan 
ical or hydraulic equipment is usually considered a 
design problem. This attitude stems from the lesser 
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HOURS TO FAILURE 


Accumulator 4,200 
Flight Control Actuator 2,800 
Utility Actuator 4,250 
Fittings 150,000 
Quick Disconnects & Swivels 12,500 
Heat Exchangers 7,100 
Filters 14,500 
Hoses 168,000 
Oil Lines 45,000 
Hydraulic Motors 6,900 
Pressure Gages 7,400 
Motor Driven Pumps 2,200 
Engine Driven Pumps | 300 
Reservoirs 21,000 
Check Valves 12,300 
Relief Valves 30,500 
Selector Valves 5,000 
Shuttle Valves 10,200 
Servovalves (mechanical) 4,800 


RELIABILITY 
ELEMENT 5 Hours 5 Days 
Pump 99644 91202 


Check Valve 99940 99030 
Filter 99969 99180 
Relief Valve 99984 99608 
Reservoir 99978 99433 


Servo Actuator 98898 76596 
System 98418 .67953 MTBF 
310 Hrs 

















number of hydraulic pumps, for instance, compared to 
the number of resistors or capacitors used in military 
vehicles, The pumps tend to be considered as special 
purpose items while the electronic components are 
thought to be mass produc ed. As a result, field failures 
of pumps may lead to a quick design change. Service 
data rarely refer to large numbers of identical hydrau 
lic hardware 

However, if we can assume that similarity exists 
among types ot components, then enough grouping 
into classes can be made to allow for some gross re- 
liability studies. In addition to the service information 
given in the BuAer® report, reliability data in grouped 
form are presented by Knight* and Johnston and 
McRuet However, the later studies appear to be 
heavily based on the BuAer report 

A survey of the literature yields values of mean 
time between failures for aircraft hydraulic compo- 
nents shown in Table I. Most of these data were 
drawn from the BuAer report. Parenthetically, many 
people responsible for military hydraulics feel that 
these values are unreasonably large 

A real need exists for better and more up-to-date 
mean time to failure data for hydraulic components. 
For example, an analysis of modern electrohydraulic 
servo actuators for a bomber aircraft yields a MTBF 
of 450 hours 
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lo understand how these numbers are used, we can 
establish some hypothetical requirements for aerospace 
vehicles. Let us assume: 

(1) An experimental orbiting flight consisting of 
boost, a short orbiting time and a re-entry and landing 
The total flight time is five hours. Hydraulic control is 
needed during the whole flight. 

(2) A flight to the moon and back. The total time is 
5 days. Hydraulic power is needed for rocket engine 
control during boost and re-entry and for attitude 
control during cruise. 

(3) An orbiting astronomical station requiring hy 
draulic power! for boost, orbital insertion and accu 
rate attitude control. In each case consider a simple 
hydraulic system composed of a pump, check valve. 
filter, relief valve, electrohydraulic servo-actuator and 
reservoir. These components are connected in series. 
fashion by completely reliable tubes and fittings. Indi 
vidual reliability figures are computed by the formula 
above. The system reliability, for a series arrangement 
is obtained by multiplying the individual reliability 
figures together. These figures are given for the five 
hour and five-day flights in Table II. 

[hese numbers indicate that, even with the very sim 
ple system described, the probability of success—while 
satisfactory for the short five-hour flight—would be 
only two out of three for the moon trip. The system 
MTBF figure of 310 hours suggests that the hydraulic 
system on the astronomica! satellite will fail in thirteen 
days. More complex systems would fail even sooner. 
Clearly, hydraulic systems of this nature are not re 
liable enough for extended space flights 


e Improving Reliability——How can the reliability 
of hydraulic equipment be improved? To start off, 
better knowledge of reliability figures for present-day 


components is needed. Then, improvements in reliabil- 


ity can come from improved component design, manu 
facture, and handling, and from systems designed 
with reliability in mind. 

Even with the questionable reliability data now 
available, pumps, electrohydraulic servevalves, and 
flight control actuators are obvious areas of early fail 
ure. This is not news to most fluid power and autopilot 
engineers. What is new is the need for design for re 
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liability rather than the design for low price, for small 
size, or for light weight. Also required will be a better 
understanding of representative testing methods for 
flight control hydraulic hardware. Reliability criteria 
and methods of demonstrating reliability may be nec 


essary for future procurement documents 


In parallel with the development of reliable compo- 
nents can be the understanding of designing systems 
for reliable operation. Some definite improvements in 
hydraulic system reliability can be achieved by selec 
tive redundancy of elements and by use of failure 


monitors and switching devices vvv 


e By A. BLOCH, Engineering Mechanics Manager, and A. KONSTANTIN, Senior Development Eng 


lilitary Products Division, Singer Mig 


MOON BASE in the next 20 years appears a cer 

tainty. It is necessary for future space travel and 
exploration, and probably, will use hydraulic systems, 
because fluid power provides economy and flexibility. 

Moon-based vehicles such as tractors, and mining 
machinery will use hydraulics. So will landing and 
fueling equipment, telescope drives, shelter elevators 
and retractors. System economy and flexibility will 
greatly influence desiga criteria. The hydraulic engi- 
neer must understand how these criteria will affect 


his own designs 


@ Size and Weight of all components will be of 
utmost importance, because it will cost about $600 
per pound to land a nuclear engine on the moon with 
a 25.000-lb payload 

Gravity on the moon is | 6 what it is on Earth 
rhis should help the designer, because on the moon 
a cylinder will lift 6 times what it can lift on Earth 


e@ Temperature on the moon ranges from —240 I 
at night to +270 F during the day. While not all 
equipment will have to work at these temperature 
extremes, mobile equipment will have to withstand 
them. Stationary installations can be buried in the 
ground. where temperature is a constant —22 F, and 
hvdraulie fluids will also be shielded from solar radia 
tion 

Fluid selection will be particularly difficult. Multi 
ple-fluid systems could be des ened, with automatic 
switchovers at various temperatures. Or a heating and 
cooling system could keep the working fluid within 
its best operating temperature range. Because there is 
no air on the moon, heat transfer depends entirely on 
radiation. It will be necessary to protect above-ground 
installations from solar radiation during the day, and 
to keep them from excessive cooling at night. Com 


ponents can be coated to control temperature and can 


be insulated with reflective insulating materials such 
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is metal foil. Because there is no weather on the moon, 
the insulating materials need not be strong. However. 
the effect of thermally induced fatigue on all exposed 
parts must be considered. 

The constant sub-surface temperature forms a heat 
sink which can be used to cool hydraulic fluids during 
the day (in stationary installations). A heat pump, 
operated by surface and sub-surface temperature dif- 
ferential, could heat the hydraulic fluids to keep them 


from freezing. 


e@ Radiation from the sun’s ultraviolet and X-rays 
will be strong because there is no atmosphere on the 
moon. Cosmic radiation, particularly during solar flare 
activity, will be much higher than on Earth, where it 
is largely absorbed by the atmosphere. Since it is not 
feasible to shield all above-ground components against 
penetrating radiation, materials that withstand radia- 
tion should be used for a moon base. Common struc- 
tural metals can withstand the levels of radiation 
expec ted on the moon. 

Ordinary petroleum-base hydraulic fluids change 
viscosity appreciably when exposed to radiation. Sili- 
cate-base fluids have more resistance, but should not 
be exposed to radiations greater than | x 10° R. Hose, 
gasket. and seal materials must have thermal stability, 
and fluid resistance. They must withstand radiation 
without deteriorating. Metal gaskets and seals may 


become damaged during extreme temperature changes. 


e@ Atmospheric pressure being absent, leakage will 
be aggravated. Handling and transferring fluids will 
require special techniques. All storage tanks and 
reservoirs will have to be hermetically sealed. 

In atmosphere, liquid vapor tension (tendency to 
vaporize) is balanced by vapor pressure in the 
immediately adjacent layer of atmosphere. When 
here is no atmospheric pressure, this layer does 
not stay in place, and fluid continually evaporates. For 


these reasons, all storage vessels will have to be col- 





lapsable, or be pressurized by inert gas on the liquid 


surtaces 


@ Dust makes up most ol the moon’s surface. To 
protect all exposed parts against abrasion and dirt 


contamination boots or bellows will he required 


@ Meteoric Bombardment rate and size on the 
moon is unknown. Compared with shelters and space 
ships, the exposed areas of hydraulic components are 
small, and have little chance of being hit by a meteor 
However, if a hydraulic line became damaged, all hy 
draulic pressure sources should be shut off automatical 


ly ind all accumulators ind reservoirs sealed-off 


@ Power to drive a hydraulic system is a major con 
sideration. The absence of atmosphere makes solar 
energy a welcome source of power! It will require con 
version to electricity and direct electrohydrauli pres 
sure sources eliminating the conventional pump 

tor arrangement 

Another source of energy is the temperature dif 
ferential between the moon’s surface and sub-surface 
This energy will be available when we can invent a 
practical method of exchanging heat with the poorly 
conductive. lunar surface dust-soil. In large installa 
tions, a nuclear powet planet would eliminate this 
difficulty 


@ g-loads will affect components, carried to the moon 
hut not used to operate the spacec raft. Systems used in 


flight, such as impact brakes, antennae and telescope 
retraction mechanisms will have to withstand high g 
loading while they are in operation. All equipment 
will have to land on the moon in top operating con 
dition. 


e@ Reliability and economy must be very high. and 
maintenance a minimum. Systems must be designed 
with the least number of parts. This is particularly 
true of rotating and oscillating components. It is 
obviously impossible to duplicate the moon’s en 
environment on Earth. Therefore, intensive testing in 
an approximated environment, will be essential 


@ Standardization and interchangeability of all hy 
draulic systems will be very important. Should one 
system fail, its parts could be used to repair another 
one. The number of different size lines should be kept 
small. The advantages of small, specialized com 
ponents should be carefully weighed against simpler 
heavier, but interchangeable units. Hydraulic systems 
should be designed on a modular, building-block prin 
ciple. Initial moon trips will be infrequent, and parts 
transported on any one trip should be sufficient to 
build integrated, complete installations. 

Exact conditions on the moon are still not known 
The knowledge and experience we have in the fields 
of nuclear industry, missilry, and high-speed aircraft 
will help us design successful systems for the moon 


based hydraulic components vvv 


What's ahead for hot gas servos? 


e By FRANK 
( man A 


0 NE of the most interesting and challenging areas 
in fluid power control has been the hot gas servo 
system. A great deal has been published recently con 
cerning the possible use of these devices in a control 
system. The concensus appears to be that they have dis 
tinct advantages over other systems. These advantages 
ire lighter weight, more compact size, greatly extended 
storage life. and several others. 

Che simple appearance of the physical parts gives 
no indication of the formidable problems involved in 
fabricating, analyzing, and operating one of these 
systems as a quantity production item. Those who have 
succeeded in making units of this type operate success- 
fully have discovered the demands made upon their 
capabilities in terms of materials selection, surface 
finishes, choice of supplementary equipment, etc. In 


P. MLADINICH, Hydraulics/Pneumatics Chiet, 
reralt Engineering Corp., Bethpage LJ., N 


spite of the design difficulties inherent in these sys 
tems, they still appear attractive, and for this reason 
hot gas servo systems are being proposed for more 
and more missile control systems. However, there are 
still problem areas that need either further study or 
further development. Let us examine some of these 
grey areas and take a look at some of the efforts that 
are being devoted towards resolving them 

e@ Load Sensitivity—One of the frustrating areas at 
present is the high degree of sensitivity of all gas 
systems to the characteristics of the load that they are 
designed to drive. Most of the work done thus far in 
the industry has been with assorted combinations of 
inertia loads and spring loads, with a small amount 
of friction thrown in. Those loads in which the major 
factor is friction—particularly where friction varies 
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from its maximum value to some value approaching 
zero—seems to be an area which still requires con- 
siderable investigation. While several ingenious tech- 
niques have been employed to circumvent this sensi- 
tivity, these gains have usually been made at the ex- 
pense of added complexity to the system. What is 
needed is a simpler arrangement for coping with this 
load sensitivity, while still preserving the minimum 
number of parts and high degree of reliability which 
are some of the outstanding advantages of hot gas sys- 


tems. 


@ Contamination Sensitivity—Very early in the 
design of a prospective servo system using the gas pro- 
duced by the combustion of a solid propellant, the 
designer becomes aware that the dimensions and 
tolerances that he must use to limit gas flow are high- 
ly susceptible to clogging if any appreciable quantity 
of solid particles are allowed to flow through the sys- 
tem. Up to the present time, centrifugal swirl cham- 
bers, filters, and a variety of other methods have been 
used to prevent this unhappy occurrence. But these 
are makeshift remedies at best, designed to overcome a 
condition which ideally should not even be there. The 
proper solution to these difficulties would be the de- 
velopment of a combustible, high energy, solid ma- 
terial whose only product is a clean, hot gas without 
soot, tars, vaporized metal, and all the other by-prod 
ucts which are currently being produced. Several pro 
pellant manufacturers are now going forward on this 
problem, and it is hoped that an early solution will be 
forthcoming. 


e Temperature Sensitivity—Hot gas system appli- 
cations fall mainly into the following categories: 


seeker device positioning. turbine speed control, aero 


need simpler 


dynamic surface positioning, and thrust vector control. 
Each of these applications requires the servo system to 
operate in a hostile environment: heat, cold, and vibra- 
tion in widely varying amounts. Most of the applica- 
tions being considered involve the use of electrical de- 
vices: amplifiers, potentiometers, differential trans- 
formers, etc. Although mechanical feedback may be 
used in some cases to close the servo loop, there still 
remains the requirement of translating an electrical 
command signal usually consisting of a change in 
electric current into a control system movement. Elec- 
trical devices must be capable of operating in high 
ambient temperatures without thermal insulation. It is 
gratifying that considerable success has already been 
achieved along these lines by at least one research 
organization. 

e For the Future—To summarize briefly, much 
progress has been made in a new field in a short time. 
The present state-of-the-art in hot gas servo system 
design allows its use for many successful applications. 
There are still many areas of development, some of 
which have been mentioned above, which would help 
considerably to ease the task of the hot gas servo sys- 
tem designer. There appears to be sufficient growth 
potential in the basic principle to keep up with the 
inevitable increase in the performance requirements as 
mission profiles and applications become more strin- 
gent. 

It appears that the time has arrived to convert the 
basic principles of hot gas toward the development of 
components, the coupling of these components into de- 
fined and recognizable systems, and the use of these 
systems to operate specific loads to specific perform- 


ance criteria. vvv 


design methods 


e By AUGUST S. LERMER Design Engineer, Convair, Div. General Dynamics Corp., San Diego, Calif 


Simple, reliable engineering design methods 
are needed by space-age engineers to offset in- 
creasingly complex designs and to help establish 


stability criteria. 


LUID POWER engineers and technicians are aware 
of the impact space-age travel is making on fluid 
power. New materials have to perform satisfactorily 
in outer space. Hydraulic fluids and seals require a 
high degree of stability. They will have to be de- 
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pendable and reliable regardless of temperature 
changes, nuclear radiation, or cosmic effects. 


@ Systems Maintenance—Servicing, checkout, and 
fluid power sequencing will become more complicated. 
Simple design and failproof equipment will be re- 
quired to compensate for more complicated systems. 
Adequate service stations in outer space will not be 
available at first. Packaging and storing of fluid 
power service parts will also undergo many design 
changes. 

It will be essential to keep systems in optimum op- 
erating condition, during a maximum length of time. 





Maximum operating time will require minimum out-of- 
service time for maintenance, repairs, and overhaul. 
Remote control might be used for built-in automatic 
maintenance 

New fluid power applications will operate complex 

ntrol systems for boosters and sustainers of missiles 
und space ships. Boosters and sustainers will in turn 
draw their power requirements from organic, exotic, 
nuclear, or other fuels. How can designs be simplified 
so engineers of fluid power systems can handle them 
with ease? 
@ Reliability Criteria—P resent hydraulic and pneu 
matic control systems are becoming more and more 
compli ited. This increases the need to establish re 
liability criteria that can be used as a vardstick to 
predict stability and safe performance under adverse 


operating « onditions 


Built-in reliability 


lhe criteria exist, but require a thorough knowledge 
of calculus, servomechanisms analysis and circuit 
analysis. Many hardware and systems designers lack 
this background, and are unable to calculate system 
and component performance. New stability criteria 
are needed that will be as reliable as the criteria ex- 
isting today. They need to be simple enough to be 
used by men with limited educational background. 
These new criteria must be as reliable, however, as 
those based on calculus so they may become standard 
tools, to be used by highly skilled technical personnel. 
@ Simpler Design Methods—Some simplified 
methods already exist. Soon, they will enable the av- 
erage designer to calculate control system stability 
without need for advanced academic training. These 
methods will make it possible to solve complex prob- 


lems easier, faster. and with more certainty. vvv 


e By GRADY GILDER JR., Hydraulic Engineer, 


Vought Aeronautics Div., Chance Vought Aircraft, Inc., Dallas, Texas 


Hydraulic system reliability can be improved 
hy integrating hydraulic components into the 


vehi le’ s hast design. 


A SYSTEM is reliable if it performs when required 
System reliability can be improved by analyzing 
naterials, servicing, deterioration, contamination, and 
installation. Above all, design thinking must always 
be reliability-oriented 
@ Reliability Yardstick—How much _ reliability 
in be designed into a system? Unfortunately. engi 
eers do not agree on reliability standards. To con 
trol the reliability of an entire system. a designer must 
onsider these four areas: (1) system function, (2) 
mponent design, (3) installation, and (4) system 
nnections, System reliability must be integrated into 
the design. That means the hydraulic system must be 
engineered at the same time as the supporting struc 
ture. This is the first big step in producing an in 
tegrated system design 
@ Integrated Design—A man’s heart pumps blood 
to all parts of his body through arteries, veins and 
ipillaries. To protect the arteries from external dam- 
ige, they run along the body skeleton. Why not de- 
sign hydraulic systems the same way? Make most of 
the fluid lines permanent parts of the supporting 


structure. This reduces chances of damage, and great- 
ly increases reliability. 

@ Packaged Design—A fully integrated fluid system 
would have transmission lines or flow passages per- 
manently attached or integrated into the structure. 
This would protect the lines from external damage, 
and make them as reliable as the structure. The sys- 
tem’s operating components would be grouped into 
unit packages and fed by the main trunk lines. They 
would be mounted in accessible places. The packages 
would be connected so they could be installed or re 
moved easily and without loss of fluid. The produc tion 
department could inspect and service the packages 
before installing them. The only fluid leakage points 
requiring maintenance would be the joints between 
the packages and the system's permanent parts. 

@ Disadvantages of Modular Design—Also to 
consider in the design of unit packages is that design 
will take longer, and will be less flexible. Changes will 
be harder to make. The system will have to be tested 
and proved before it is built. Design time and _ re- 
search will be more expensive, but savings from a re- 
liable system will pay for it. It has been argued that 
more design time and effort is not available, and is 
too expensive. Consider, then, how much unnecessary 
time and effort is spent to improve systems that were 
rushed through as crash programs without adequate 
thought and design. One is reminded of the engineer 
who wondered why there was never enough time to 
do a job right, but always enough to do it over. YY 
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@ ilot control 
or pressure sequencing 


e By FRED J. WEIR, Design Engineer, The Hufford Corp., El Segundo, Calij. 


HE 16-inch cylinders which raise the Transrector’s 

boom go through four pressure phases during rais- 
ing, and even have to retract at the beginning. Erect- 
ing force has to be applied smoothly to keep the 54- 
ft. boom from oscillating. Pilot control was selected 
to sequence the circuit through these phases. It avoids 
large expensive solenoid valves which would have to 
he explosion proof. The only electrically controlled 
valves are those which are connected into a portable 
console. 

The Transrector has to pick up an engine (up to 
88-in. diameter, 35-ft. long) from any position and 
carry it to the test site. It must then lower the engine 
into a pit 30-ft. wide, place it against a wall, or shift 
it onto a flat car. 

Dollies riding in tracks support the engine. The 
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double boom mounts a 50-tom hoist powered by two 
fluid motors, driving through speed reducers. 

Boom hoisting is started by two 3-stage telescoping 
cylinders. These raise the boom until the 250-in. stroke 
main cylinders are in position to take over. 

With the boom in position, two cylinders mounted 
at the top of the boom swing out supporting legs to 
form an A-frame with a 37-ft. span. 

Hydraulic power is from a 60-gpm, 2,000-psi, gear 
pump driven by a 160-hp diesel engine. The engine 
also drives a 40 KW generator. A similar generator- 
pump arrangement is driven by the 330-hp tractor en- 
gine. Governors keep both engines at 1800 rpm during 
handling operations. 

Fifty-ton jacks, driven by fluid motors, are at each 
corner of the trailer. Control is from a portable con- 





vith a 50-ft. cord to allow freedom in working 
the best position to view operations. 

@ Telescoping Cylinders Start Erection—When 
the boom is stowed as shown in the diagram, the main 
lving horizontally, with the thrust vector 
w the boom pivot point, creating a toggle locking 
The evlinders must retract to allow for the 
inders to lift the boom. Cam valves A 
the circuit diagram are actuated and allow 
open valve B and shift valve C. This 
pressure and connects reduced pressure 
1in evlinders. Also the main cylinder 
valves are piloted open. Shut-off valve 

ignal from the console 
d energized by a limit switch in the 
ind applies pilot pressure to valve F, 
to the telescoping cylinders. When 
ts the raising cycle, the limit switch 


out valve f solenoid and ope ning 


regulated by spool position of valve 
escoping cylinders to start rais 
Pressure on the cylinders opens 
onnects the rod and head ends of 
evlinders together With reduced pres 
oth ends of the main cylinders, they are 
retract one-half inch as they move from 
B (on the eylinder diagram). Excess oil 
head ends passes to tank through valve B 
oping cylinders raise the boom, the 
pulled out from point B to ¢ At 

1, shifts. This closes valve B and 

nto the main cylinder head ends 

rs extend in a differential circuit 

1ust helping to fill the head ends 


ressure 1s ipproximately 90 psi. 


@ Cam Valve Pressurizes Main Cylinder—The 
ders reach the end of their strokes 
valve Aw shifts and applies pilot pres 

side of valve C. Valve C shifts to 

essure oil and connect full pump out 


inders. The main cylinder counter 


longer held open by pump pilot 


lescoping cylinders are not at 
\ ball end on the rod end 
transmits the thrust of the 

les the rod end into the socket 


ders drive the boom upward, the 
ravity passes beyond its pivot point 
ver-center condition would allow 
until the main cylinders were 
interbalance valves create a re 
that the evlinder must extend under 


ve pressure 


t 
entered pump pressure drops to 
ntained by a sequence valve to 
t pressure The counterbalance 

lers by blocking flow 

rected, the suporting legs are swung 


The boom is then positioned further 


” 


et 


A‘ 
ne 


HYDRAULIC VALVES and electrical controls are mounted on 
trailer cross members between 40-in. beams. Top flanges of 
beams are machined as tracks for the engine dollies. 
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AS TELESCOPING CYLINDERS LIFT boom main cylinders re- 
tract (from A to B), then are pulled out (from B to C). At C, 
main cylinders are pressurized by cam valves to raise boom. Over 
center condition at D is counterbalanced by valves. 


over center until the legs rest on the ground as a 
support. 
e@ Counterbalanced Lowering—When valve H 
is shifted to lower the boom, valve G loses its pilot 
pressure and closes, At the same time, valve / opens, 
venting the relief valve allowing main cylinder head 
end oil to flow to tank 

At point C, cam valve A» shifts so that the main 
cylinders again float with head and rod ends connected 
together under 100-psi pressure. 

rhe telescoping cylinders have been held extended 
by their counterbalance valves. Even though system 
pressure has been applied to retract the first stage, 
the valves are set high enough to prevent this. How 
ever, when the boom weight settles on the telescoping 
cylinders, pressure rises above the valve setting and 
the boom drops at a rate determined by the flow con 
trol valves. The boom can be stopped and held at any 
time during this operation by shifting valve H to 
neutral. Valve E is then energized to actuate valve F 
which closes to prevent further movement. 

As the boom passes point B, cam valve A; shifts, 
opening valve B and depressurizing the main cylinder 
circuit. The boom continues its downward travel until 


it rests against the boom supports vv 
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Moin cylinder 
























































Pumps also supply circuits for operating crane, spreading 
support legs, locking the dollies, and jecking the trailer. 


BOOM CIRCUIT is controlled by 300-psi pilot pressure. 


















































Telescoping cylinders 















































(00 hp must be available 

for fast delivery to 

unlatch and raise 

the 100-ton roof} of this 
ltlas launcher building. An 
accumulator system was the 
natural choice. Special 


controls insure reliability. 


2 


ty. 


Storing power 


for the Atlas launcher roof 


e By J. E. MUNROE, Vice President, Paul-Munroe Hydraulics, Bell Gardens, Calif 


i MOST important factor in the design of this 
iccumulator system was dependability The infre 
quently used accumulator must always be fully 
harged and ready to quickly move the 400-ton roof 
that covers the launcher building. The system is being 
installed at each of nine semi-hard Atlas missile com 
plexes now being built near Cheyenne, Wyoming. 
Latch cylinders lock the roof to the outer walls of the 
building to prevent movement in case of a nearby 
tomic explosion Lift cylinders raise the roof three to 
four inches after it is unlatched. Then the roof is 
pulled aside on tracks by a car puller, exposing the 
\tlas 

Specifications called for unlatching the roof in 1 
sec and raising it in another 3 sec. Total opening time 
is 30 sec, 700 hp was needed for only a brief period 
Obviously. this is a good application for an accumu 


lator system 


e Maintaining Pressure—The accumulator had to 
remain charged for indefinite periods without actua- 
tion. This required an alarm system to indicate gas 
or oil leakage and a method of maintaining the pres- 
sure. 

Leakage is sensed by monitoring oil pressure, ac- 
cumulator piston position, and piston oil leakage to the 
gas side of the unit. 

Oil pressure is the easiest to monitor. A pressure 
switch is connected into the oil side of the accumula- 
tor. This pressure switch automatically stops and 
starts the pump motor, so accumulator pressure re- 
mains within 100 psi of the desired setting of 2700 
psi 

Sensing accumulator piston position was more dif- 
ficult. Piston type accumulators are used with a gas 
bottle storage system. By using gas bottles it was pos- 
sible to size the accumulators so that the piston almost 
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HYDRAULIC POWER SOURCE and control panel use a common ACCUMULATOR RACK combines three, double-shelled piston 
acumulators with five nitrogen gas storage bottles. An alarm 
pressure switch mounted on the rack closes when pressure drops 
to 2580 psi from the normal 2700 psi 


drilled subplate, eliminating most piping. Each of nine semihard 
sunching buildings at Cheyenne is supplied by a power unit 


CIRCUIT OPERATION: (a) Eight flame-tunnel-cover latch cylinders retract to unlock the cover from its foundation. (b) Four lift cyl 
nders raise the cover three inches. It then rolls back to exhaust spent fuel gases. Accumulators are not used, because fast opening is 


not important. (c) Latch and lift cylinders for the roof are actuated from the accumulators in the same sequence 


32 lift cylinders, 6’bore a 
16 latch cylinders, 2° bore 
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THE ACCUMULATOR'S OUTER 
SHELL is a gas container and a 
protective cover, so that damage 
from rough handling will not 
interfere with piston movement 
within the inner shell. The inner 
shell is surrounded by gas and 
is pressure-balanced. The piston 
has two standard O-rings: the 
gas ring seals and the hydraulic 
ring guides. The accumulator 
piston is drilled from the hy- 
draulic end through to the un- 
dereut. This provides equal pres- 
sure on each side of the O-rings 
and prevents extrusion and pres- 
sure lock between the O-rings. 
Hydraulic fluid in the undercut 
lubricates the O-rings. A dash- 
pot decelerates the piston at 


the end of its stroke. This re- ing the inner 


duces hammer. 

Accumulator temperature 
drops when the hydraulic fluid 
discharges rapidly. Gas surround- 
shell acts as a 


coolant during decompression. 
During rapid cycling, the ac- 
cumlator must reach ambient be- 
fore re-cycling. Courtesy Superior 
Hydraulics Div. 





touched the end of the accumulator when the system 
was fully charged. Only five to six percent of its 
travel remained. If the piston bottoms in the ac- 
cumulator, it indicates that either the 


switch controlling the pump motor had failed, and 


pressure 


the system was ove! pressurized, (This would be obvi- 
ous because the power unit would be running con 
tinuously or nitrogen gas was leaking from the ac- 


imulator system. If a small gas leak had developed, 
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UNLOCKING HEAD SWINGS AWAY when latching cylinde: 
retracts. Trip rod unseats check valve which secures head during 


nactivity 


with further leakage, gas pressure would then drop 
below the oil pressure. At the danger point a gas pres- 
sure switch then rings an alarm. 

As the final control, oil leaking by the accumulator 
piston drains down the gas manifold and is collected 
just above a shutoff valve at the low point of the gas 
system. Routine bleeding of this valve indicates 
whether leakage has occurred. 


e Accumulator System—Three, piston type, double 
shell accumulators, totaling about 30 gal, are mani- 
folded to five nitrogen gas storage bottles. They are 
mounted on a rack to form a complete, compact, 
integral unit. The accumulator units are precharged 
with 2000 scf of dry nitrogen (to prevent ice forma- 
tion during discharge) to 2150 psi. 

Each accumulator discharges through a special, 
pilot-operated, solid-spool check valve, also mounted 
on the rack. The valve opens when pilot pressure is 
removed. The spool remains seated because of accumu- 
lator pressure acting through valve A (see circuit dia- 
gram). The spool unseats and releases accumulator 
flow when valve A is actuated, removing accumulator 
pressure from the check valve’s pilot line. These spe- 
cial check valves have proved to be a very effective 
ind economical substitute for large flow, shutoff 
valve and are extremely fast acting 


e Hydraulic Power Supp!y—tThe hydraulic pump, 
reservoir, and control panel are combined into one 
integrated unit for compactness and simple piping. The 
fixed volume pump is rated at 2.2 gpm at 1800 rpm 
and 3000 psi. It is driven by a 3-hp electric motor. The 
L00-gal reservoir is large enough to dissipate normal 
heat. It has upper and lower sight gages and a spe 
cial, micronic filler-breather-strainer to filter air leav- 
ing or entering the tank. 

To discharge the accumulators in case of electrical 
power failure, the directional valves to unlatch and 
raise the roof can be operated manually. vvv 
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cold gas actuation for space vehicles 


e By H. D. DAVIS, Group Engineer, Hydraulic Design 


Convair (Astronautics) Div. General Dynamics Corp., San Diego, Calif 


HE EXTREMELY low temperature environment 
T produced by liquid fuel and oxidizers in rockets 
presents a new set of problems for accessory systems. 
Hydraulic systems using fluids are left out in the cold. 
For simple missions like a single firing into elliptical 
orbit, refire into circular orbit, or parking and refire 
into probing operations, the hydraulic system can 
either be insulated, or heated with little power. How- 
ever, for interplanetary operations such as Mars or 
Venus orbits which require long coast periods (rough- 
ly 120 days for Mars, 65 days for Venus) battery 
drain for heating is prohibitive. For example, the 
Venus flight would require a battery weight of .83 
lb/BTU/hr; the Mars flight, a weight of 1.53 lb 
BTU/hr. For the average hydraulic system this may 
mean a deadweight expenditure of 10-100 pounds 
depending on system heat loss in BTU/hr. 

There are many solutions to this problem, but one 
worth considering is a cold gas servo system powered 
by one of the propellants. Two sources of gasified 
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propellant are usually available: bleed-off from the 
engine cooling system, and vaporization of liquid 
propellant. Engine cooling gas can be used directly. 
It is at a pressure slightly higher than the combustion 
chamber pressure (350-500 psi). Its temperature de- 
pends on energy transferred to it before bleed-off and 
may be approximately 300 R. The second gas source 
would require more equipment to supply a servo sys- 
tem. The schematic of a dual source system is shown 
above with a more detailed circuit of the LH./GH. 
valving. 


e Cold Gas Servo System—Gaseous hydrogen 
(GH.) is supplied from the engine bleed point to the 
servo system through a shuttle valve. On engine 
ignition, gas flow builds up, slightly lagging thrust 
build-up. 

For the stored gas source, a flask filled with liquid 
hydregen (LH,) is installed in the liquid oxygen 
(LO,) propellant tank. LH, in the flask evaporates by 
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heat transfer to the higher temperature LO,. The gas 
is stored at LO, boiling point (about 297°F de- 
pending upon LO, tank pressure.) This method pro- 
vides a guaranteed heat source for vaporization of 
LH., regulates conditions of the GH 


loss of gas from excessive heating and over pres 


and prevents 


surization. 
The LH./GH. control valving, mounted outside the 
LO. tank has seven functions: 
|. A check valve prevents back flow of fluid from-the 
system into the propellant tank 
\ pressure-sequenced shut-off valve permits LH. 
flow under LH, tank pressure after the storage 
bottle has been vented to atmosphere. The flask can 
only he charged while the vehi le is accelerating. 
Otherwise. hydrogen may not be available at the 
bottom of the propellant tank. 
\ metering valve, similar in principle to a hydraulic 
fuse, passes a fixed volume of LH. to the storage 
bottle. This amount corresponds to the weight re- 
quired to operate the servo system throughout it 
complete duty cycle 
Che vent is solenoid actuated to begin the charging 
It is interlocked to close near the start of LH, 
charge into the bottle. Its closing time is affected 
by flashing effect as the LH. slug enters the flask. 
\ safety relief valve, sensitive to bottle pressure 
protects the flask from overpressurization. 
\ solenoid-operated, GH. release valve perimts GH 
flow to the servo system. An interlock to the LH, 
shut-off valve prevents simultaneous flow of LH, in- 
to the system and GHe out of the system. This would 
permit flow of LH. into the servo system with the 
danger of flashing to high pressure. This would also 
upset charging a properly sized slug of LH, into the 
bottle 
\ pressure regulator in the GHz line regulates pres 
sure in the servo system 
The servo actuating system uses a conventional 4 
way servovalve and balanced linear actuator. The sys 
tem can be adapted to 3-way operation 
The conventional linear actuator is a potential 
source of dynamic instability especially because of 
low supply pressure in this system, permitting a low 
effective actuator spring rate. The gimballed thrust 


chamber also has ‘ onsiderable mass These two factors 


VK m} of 


the spring-mass system. A simple solution to the prob 


result in a low natural frequency («, 


lem is to use a ball-screw jack driven by a motor. or a 
nutating plate motor. This prevents the heavy gim 


balled mass from affecting the compressible gas. 


@ Sizing Components—Let’s get a rough feel for 
sizing the system, by assuming a hypothetical require- 
ment for space vehicle flight control. The following 
information is available: 
|. Vehicle data: 

\n upper stage vehicle using a LH./LOs» rocket 

engine. 
Thrust vector control of gimballed engines in two 


planes per engine 


Mission sequence: 400-second firing after staging, 
65-day coast period, 100-second refire. 
2. Engine and flight control system data: 
a. Maximum dynamic gimbal torque: 985 |b-ft 
b. Gimballed mass moment of inertia about gimbal 
point: 60 slug-ft* 
Maximum engine displacement: +3 
Maximum gimballing velocity: 8° /sec 
Actuator outrigger radius: 12 in. 
GH, bleed available: 0.15 lb/sec @ 425 psia 
and 280°R 
g. Flight control system duty cycle: 50% of peak 
Dynamic force output is: 
985 lb-ft x 12 in/ft A 
- 985 lb 
12 in. 
Assuming a 33° pressure drop in supply pressure 
in the 4-way servovalve at rated flow, actuator area is: 


3 985 lb 


2 425 |b/in.* 


3.48 in.* 


Half stroke of the actuator is approximately: 
’ y Xe 
ré 12 in. x .628 in. 


Maximum piston velocity is: 


ré 12x8 1.68 in./sec. 


Gas volume per stroke is: 
V Ay 3.48 in.* x 1.68 in. /sec. 


Gas volume throughout operation at 355 psia and 


5.85 in. /sec. 


terminal temperature is: 


0.85 In. 


2 
; 


sec x 2 strokes /cycle x .5 duty cycle 


1728 ft® /in* 


\ 


.00339 ft® /sec 

If pressure drop through the servovalve is 70 psi 
in both flow directions, pressure to drive the actua- 
tor is 355 psi, and back pressure is 70 psi. 

We find from a T-S diagram for hydrogen, density 
of GH, supplied from the engine at 425 psia and 280°R 
is .285 lb/ft*. Isenthalpic expansion through the servo- 
valve very nearly approaches isothermal expansion. 


Therefore: 


P, P. 


p2 


355 psi x .285 Ib/ft® : 
- E 238 Ib /ft® 


425 psi 


Weight of gas flow is: 
W .00339 ft® /sec x .238 Ib/ft® .000807 Ib /sec. 
This is far less than the amount available from the 


engine. 


e Liquid Hydrogen Consumption—tThe following 
assumptions apply to gas supplied from the storage 
bottle. 

1. The bottle is immersed in boiling LO. under a 
268°F, 192°R). 


Continued on page 86 


pressure of four atmospheres ( 
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— Hand Pumps 
Still Provide Low Cost 
“Stand-by” Fluid Power 


COMMERCIAL hydraulic hand pumps are expressly engineered 
for installation on lower cost, utility equipment sold for inter- 
mittent or “stand-by” service. 

Typical applications are: (a) small highway trucks reauir- 
ing a pump to operate cylinders that position snowplow blades 
used only seasonally, (b) fork-lift trucks, (c) tilt bed trailers, 
and (d) rotary tillers. 

COMMERCIAL hand pumps are operated with little manual 
effort, and because they occupy small envelope space can be 
mounted in the most convenient operating position 

Many quality features insure trouble-free service often 
beyond the life of the equipment on which they are installed. 
Features such as: renewable steel check valve seats; pump 
plunger seats that absorb wear and can be easily replaced; 
Stainless steel, spring-loaded check balls; and full porting to 
maintain ample oil supply 

All expendable parts are relatively inexpensive, readily 
obtainable and easily replaced. 


Hand Pump Performance Data 
— - 7 —_ - . ——aa~ 
, Required Force (ibs.) on Pump Handle | 
Model beer | at Various Circuit Pressures (psi) 


ues a they 2000 | 3000 | 4000 5000 | 
| psi | psi | psi | psi | psi | psi | 
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3 Types of Pumps Tailored to Your Installation Requirements 





(A) Complete unit: Hand Pump- 
Valve, and integral oil tank in either 
Y% gallon or 1 gallon capacity. 
Four holes in base for mounting. 





(B) Hand Pump-Valve...for top 
mounting to your tank. 





(C) Hand Pump-Valve...with % 
inch pipe tap at side of pump for 
connecting your low pressure hose 
and remote supply tank. 














If you need a low initial cost, simplified hydraulic system 
to position components on your original equipment, it might 
well pay to investigate the COMMERCIAL line of long-life hand 
pumps and cylinders. Write for free Catalog H-1. Address: 
Commercial Shearing & Stamping Company, Dept. A-49, 
Youngstown 1, Ohio. 


LONNIE RCTAL 


Shearing & stamping 
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FLODAR 


STRAIGHT THREAD 
PORT FITTING 


exclusive 
features 

















rt fitting consists of a 
Tightening the nut 
making a leakproof, 


FLODAR SELF-SEAT » 
? ( dy with a floating nut 


the seat 


turn. Thus 
her 1%” fittings on 1 
sembled 


ittings can be 
f centers 
n be bench 


SPECIFICATIONS 
FLODAR one. SEAT fit tings are 


to 2 n steel, aluminum, brass 
steel ‘ popular shapes are available 
J. 1. C. STANDARD 


EASY TO INSTALL 


To install, simply drill a pilot hole. Form the seal- 
ing step with an inexpensive drill or counterbore 
Tap for a standard straight thread and tighten with a 
standard wrench 


available in sizes 
and stainless 


CAN BE ADAPTED TO EXISTING PIPE THREADS 


FAST DELIVERY FROM STOCKS 
IN ALL MAJOR CITIES 


WRITE FOR 
SELF-SEAT FLODAR 
CATALOG M.-59 


Fittings Protected by U.S. and Foreign 
Patents. Other Patents Pending 





| 
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2. A 1000 in® (.579 ft®) storage bottle is a con- 

venient size for use in the missile. 

3. Outlet pressure from the bottle is regulated to 

425 psia. 

For our first rough calculation we must find initial 
pressure in the storage bottle. Assuming that throttling 
through the regulator is isenthalpic, we again inspect 
the T-S diagram for H, in the area of —269°F. By 
following lines of constant enthalpy we find that the 
gas may expand from a considerable pressure without 
dropping in temperature more than 11°F. Let’s as- 
sume that gas on the downstream side of the regulator 
is at 425 psia and —268°F. Its density at these con- 
ditions is .416 lb/ft*. 

Let’s also assume that enthalpy decrease of the ex- 
panding gas in the bottle is also zero. The weight of 
unusable gas left in the bottle is: 

W, 579 ft® x 416 lb/ft*® .241 Ib. 

Total volume of gas discharged from the bottle at 
355 psia and 192°R is: 

V = .00339 ft®/sec x 400 sec = 1.36 ft* 


Using our assumption of isothermal expansion 





through the servovalve, 
PV; P.Ve 


y 355 psia x 1.36 ft* 


$25 psia 
at 425 psia and 192°R. 
Weight of gas discharged from the bottle is: 
W,, 1.135 ft® x 416 lb/ft* A72 Ib. 
lhe total gas weight stored in the bottle is: 
W, W, + W, = .472 lb + .241 lb = .713 bb. 
Since this weight of gas must be compressed into 
the .575 ft® bottle, the density must be: 


.713 lb 
p = 1.231 lb/ft* 


579 ft’ 
Storage pressure is computed from 


P45 P, 


1.135 ft* 


P425 Pb 


425 ‘psia x 1.231 lb ft" 


P,, —____— 
416 lb /ft® 
1258 psia @ 192°R 
Returning to the T-S diagram, that an 
isenthalpic expansion from these conditions to 425 
gas only 7°F. 


we see 


psia in the regulator would cool the 
Our error in isothermal expansion is negligible. 

Finally, to size the metering valve which charges 
LH. into the bottle, we must determine the volume of 
LHe which will result in gas at 1258 psia. Assum’ 
that LH, is stored in the main propellant tank at fe-ur 
atmospheres, its density is 3.92 lb/ft®. The volume of 
LH, is: 

13 lb 
3.92 lb /ft® 

From the above first-try calculations, we find that 
the amounts of gas consumed and the size of the com- 
ponents are feasible. The only remaining problems are 


182 ft® 314 in.* 


Concluded on page 96 
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ERCHANGEABIE 
~ SOMEINDER 


For 250 psi air to 2,500 psi oil applications, Alkon’s 
new Series B cylinder has 


RRIEMIIUIM 
VUES 


including case-hardened, high-tensile piston rod, 
chrome-plated steel barrel, quick-change piloted 
packing cartridge, nylon piston bearing, floating 
cushion. The Series B is designed for increased | 
cycle life, higher efficiency, reduced maintenance 
—all at an 


that is the result of im- 
aginative ‘‘production- 
engineering’. Because 
of manufacturing econ- 


omies, the new Series B cylinder, like its popular 
low-priced companion cylinder, the Series D, con- 
tains more premium features per dollar than any 
cylinder made today! You save on initial purchases, 
you save throughout the long, trouble-free life of 
the cylinder. 















































Most Models Are Available From Stock in 
bore sizes from 11” through 6”. 


Write today for this new 24-page catalog on . 
Alkon cylinders, valves and drill units! 2 e 
se. 


Alkon Products Corporation &. : 


200 Central Avenue, Hawthorne, New Jersey - HAwthorne 7-6633 


akon 
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SUN ELECTRIC CORPORATION 
introduces a new advance in 
hydraulic power with 


KLINE HYDRAULIC PUMPS 


Sun Electric Corporation, a leading designer and builder of 
hydraulic test stands, has selected the efficient and versatile new 


KLINE THRI TORQ PUMPS to power their Model AHT-54A. 


These KLINE PUMPS provide greater flexibility and truer simu- 
lations in Aircraft and Missile Ground Support applications. 


irect engine mounting, the KLINE THRU-TORQ PUMP 

tes the gear boxes for both the high pressure pump and the 
yressure boost pump. The substantial savings in money, space 

and weight thus effected, offer decided advantages to this compact, 


ow-silhouette Sun test stand 


10 years of research and manufacturing experience in aircraft 
components stand back of each KLINE PUMP. No other 
» in the 3000-5000 psi range is so compatible with existing 

ft hydraulic systems 
In addition to Ground Support, KLINE HYDRAULIC 
PUMPS are designed and built for all types of industrial appli- 
cations. See your local KLINE distributor or write direct for 


further information 


KLINE THRU-TORQ PUMP mounted 
on Model AHT-54A Sun Test Stand 


driving a Gerotor boost pump. 
Hydraulic lines removed for clarity. 


HYDRAULICS & PNEUMATICS 





The Tracking Instrument Mount 
a hydraulic cable-friction 
servo-drive system, tracks 
moving targets by direct 

or remote control, at speeds 


as slou as 1 degree/ sec. 


slow speed tracking 


e By MARTIN KAY, Servo Group Leader, American Machine & Foundry Co., Greenwich, Conn 


O TRACK missiles, rocket sleds, or satellites, 


American Machine and Foundry designed for the 


U.S. Naval Ordnance Test Station, China Lake, Calif.. 
a servo controlled, cable-driven instrument mount 
that provides the smooth, slow-speed action required 
for accurate tracking. 

Because the tracking instrument mount uses sensi- 
tive camera-optical equipment, tracking motion at 
slow speeds must be smooth and vibration-free. To do 
this, the designers selected a combination of hydraulic 


valves, hydraulic motors and a multi-cable, friction 
drive. 

The multi-cable drive reduces backlash, eliminates 
the clatter of conventional gear transmissions, and 
isolates hydraulic motor vibrations from the instru- 
ment platform. The hydraulic motors provide indefi- 
nite stall torques at low tracking speeds without the 
usual overrating required for electrical drives. 

The hydraulic motor’s open loop low smooth speed 
of less than 10 rpm, yields the desired speed range of 





How We Synchronized Low-Speed Hydraulic Motors 


When the hydraulic motors in this system op- 
erate at low speeds, they tend to develop oppos- 
ing torques. This results in jerky motion. To ob- 
tain the smooth, slow movement we needed, we 
synchronized the motors by synchronizing their 
valves. Here are three problems we faced—and 
how we solved them. 


(1) Variations of gain, hysteresis and threshold 
in the valves were eliminated by careful valve se- 
lection. The valves were gain matched to within 
1%, with a threshold rating of .1%, and a 
hysteresis of about 2%. 


(2) Variations of flow pressures, for small 


~ —_— = _~ —_ 
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signals in the vicinity of the null region of the 
valves, were reduced; equal torque was maintained 
between the motors by connecting 1/16 ID capil- 
lary tubes between the drive motors. At one time 
we also considered closing a minor servo loop 
around each servovalve to match valve characteris- 
tics more accurately, 

(3) Variations of servovalve input signals were 
solved by making one servo amplifier a common 
source to all the servovalve coils. The two coils 
in each valve were connected in parallel, and each 
set of valve coils was in turn connected in series 
with the servo amplifier. This equalized the input 
signal to each valve. 
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600:1. The hydraulic system is made up of five as- 


semblies: power pack, azimuth drive, elevation drive, 


operator's chair drive, and rotary joint. 

In the azimuth and elevation drive circuits, each 
closed center, 4-way servovalve has an output pro- 
portional to the amplitude of a common input electri- 


cal signal 


@ Power Pack—An electrically-driven, variable-de- 
livery pump provides system power. The 30-gpm. 
2300-psi pressure compensated pump powers the 
izimuth, elevation, and operator’s chair drives. The 
system’s 15-gallon sealed reservoir is pressurized to 
10-65 psi for longer pump life and best performance 
\ thermal switch inside the reservoir monitors oil 
temperature and shuts-off the pump-drive motor when 
oil ten perature exceeds 180 | A normally open sole- 
noid valve connects pump outlet to tank when sys- 
tem power is turned off. A time delay relay closes the 
valve after system power is turned on. This permits 


the pump to start under no load 


@ Azimuth Drive 
wrapped 60 times around the azimuth platform, cap- 


A one piece, pre-loaded cable 1s 


stans ind idlers (see illustration ). 1 hree motors drive 
the three capstans through individual gear boxes 
Several additional wraps allow limited azimuth motion 
of 720 degrees. The three capstans are equally 
spaced to balance the radial drive forces 

Each valve is connected to its motor with a dual 
relief-valve assembly manifold. These provide relief 
icross-the-lines and keep compressed oil volume at a 
minimum. The motor was mounted on the manifold by 
removing its endcap. This makes a neat, compact pack- 
ige. The valves are rated at 10 gpm with a pressure 


develop 25 hp. A 1-gallon, 1900-psi accumulator, acts 
as a pressure damper and keeps oil pressure constant 
in the circuit. 

e@ Elevation drive—Each side of the elevation drive 
has a continuous one-piece cable wrapped 30 times 
around a cable wheel, capstans, and idlers. Use of 
gear box and a hydraulic motor on each side of the 
elevator platform, eliminated the torsion of instru- 
ment platforms often found on one-sided drives. The 
servovalves mounted on each axial-piston, fixed-dis 
placement motor are rated at 4 gpm. The elevation 
drive can deliver 9 hp and has an accumulator in its 
circuit similar to the azimuth drive. Elevation motion 
is —10 to +190 degrees. 


@ Operator’s Chair Drive—A mechanically actu 
ated servovalve controls the double-acting, double rod 
cylinder which moves the operator’s chair. The cylin 
der’s piston is connected to a fixed frame behind the 
chair. As the elevation drive rotates, a cable pulls the 
valve spool from neutral, porting fluid to the cylinde: 
and tilting the operator’s chair. Since the servovalve 
housing is attached to the cylinder housing, its spool 
moves to neutral position, smoothly stopping the chair 
in the desired position. The mechanism is designed so 
that the operator is tilted at one-half the mount speed 
and one-half the mount elevation angle. 


@ Rotary Joint—Oil is transmitted from the pump to 
the elevation drive through a two-way hydraulic joint. 
The ball-bearing mounted joint is rated at 6 gpm and 
3000 psi. 

The tracking instrument mount has wide dynamic 
range, smooth tracking ability, and high acceleration 
and accuracy. The servo drive has a frequency re 
sponse of 5 cps, a speed ranging from 60 to .1 degrees 
second, and a maximum acceleration of 3 radians 


differential drop of 1000 psi. The azimuth drive can second vvv 


Rotary joint 
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__ Linear variable 
differential transtormer 


Axial piston motor ai 
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COMPACT SERVOVALVE-MOTOR combination keeps com 
pressed oil volume small for high resonant frequency. Azimuth 
motor displacement is .38 cubic inches per revolution with e 
torque rating of 175 lb at a maximum speed of 5800 RPM 
Elevation motors have a displacement of .| cubic inches per 
revolution with a torque rating of 45 lb in. torque at a maximum 


speed of 9100 RPM. 


AZIMUTH DRIVE has a rotating platform cable-driven by three 
equally spaced cable capstans. Three synchronized servovalve- 
motor units control the capstans' low speeds. 


VARIABLE DELIVERY 
pump powers three hy- 
draulic fixed displace- 
ment motors for the 
azimuth circuit and two 
for the elevation cir- 
cuit, Operator's chair is 
connected to elevation 
circuit. A rotary joint 
connects the power 
pack, located under the 
azimuth rotating plat- 
form, to the motors 
above it. 





sting the Super Falcon 


e By GEORGE E. MILLER, Head o/ Systems Test Group Tactical Data Equipment Dept 


Litton Systems, Inc.* 


MOTOR-PUMP ASSEMBLY is shock-mounted on the check-out 
console frame. Floating nut plates, used throughout, permit re- 
placing any component with a screwdriver and open-end wrench. 


CHECK-OUT CONSOLE components [except the reservoir, 
pump, and motor) are mounted on an L-shaped aluminum plate. 
It can be installed or removed from the console as a complete 
unit. This simplifies production and maintenance. The console 
has been specially designed for easy maintenance. 


HE MISSILE check-out console is the heart of the 

ground support system for testing the Super Falcon 
missile. It houses all equipment to power, test, and 
trouble-shoot the missile. Periodic testing is performed 
at tactical bases by USAF personnel using this inte- 
grated system of ground support equipment, developed 
and built by Hughes Aircraft. During flight, electrical 
and hydraulic power for the Super Falcon comes from 
a compact, hot-gas powered turbine, which drives an 
electrical generator and a hydraulic pump. Hydraulic 
power operates four, control surface actuators which 
steer the missile during flight. 


e@ Plug-In Hydraulic Power Supply—The hot gas 
turbine is a one-shot, short life component. It cannot 
be used to test the hydraulic and pneumatic system be- 
cause their tests are fairly lengthy. So external sources 
of power are used for the hydraulic and pneumatic 
tests. Electrical tests are only 10 sec long, so the gas 
turbine is used for them. Testing includes monitoring 
control surface deflections in response to input signals 
to the missile. Some signals are actual roll, pitch, and 
yaw motions of the missile itself. The external supply 
also provides hydraulic power to exercise the control 
surface actuators to maintain a low threshold value. 

The hydraulic power supply is a small, compact unit 
weighing 110 lb, and is housed in the console as a 
plug-in unit. In case of malfunction, it can be re- 
placed with a spare unit in two minutes, because all 
external hydraulic and electrical connections are quick- 
disconnect type. 


@ Pressure Switches Control Pump—The hydrau- 
lic power supply uses a high pressure, piston pump 


*When the article was written, Mr. Miller was Head, Mechani- 
cal Unit Development Group, Guided Missile Laboratories, 
Hughes Aircraft Co 
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Barber-Greene’s ‘educated’ wheel ditcher 


with Gates 
Hydraulic Hose © 






































Digs 


with maximum efficiency 
—- thanks to exclusive Hydra- 
Crowd hydraulic transmission. 


Developed specifically to “raise daily production and 
efficiency while lowering operating costs on ditching jobs,” 
Barber-Greene’s Model 772 Wheel Ditcher features complete 
hydraulic control of all operations — an important ‘first’ in the 
entire ditching field. 


Of the Gates Hydraulic Hose used on the Model 772 
Wheel Ditcher, Barber-Greene engineers have said: “Gates 
Hydraulic Hoses meet all of our rigid engineering specifications, 
and have operated to our satisfaction under the difficult condi- 
tions encountered in trenching work.” 


immediately available in all major markets 


Gates Hydraulic Hose — built to meet or exceed SAE 
specifications — is available nation-wide in wire-braided and 
horizontal-braided construction in a complete range of sizes, for 
medium-pressure or high-pressure use. Ask your nearby Gates 
Distributor for Gates Hydraulic Hose booklet, IH 43. 


The Gates Rubber Company, Denver, Colorado 
Gates Rubber of Canada Ltd., Brantford, Ontario 


independent of digging-wheel or conveyor 


speeds — through hydraulic driv gregh 
BAN 


at variable speeds from 0 to 630 fpm 
with instant reverse — hydraulically. 


Hoists 


swiftly, positively to hold = 
accurate grade, prevent drifting 
— hydraulically. 


ecialized Research 


Made in a Full Range of Sizes 


G a t e S H y (i [a Ul | | C H 0 S e Fidos High-Pressure 
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driven by a 115-volt, single phase, induction motor. 
The pump charges a piston accumulator to test pres- 
sure. The accumulator is precharged with dry nitrogen 
to 15% below minimum test pressure. When the ac- 
cumulator reaches maximum test pressure, a pressure 
switch actuates a bypass solenoid valve, circulating 
fluid back to the reservoir at atmospheric pressure. A 
check valve maintains accumulator charge. A relief 
valve protects against failure of the unloading system. 


@ Console Fails Safe—When accumulator pressure 
drops to minimum test pressure, the pressure switch 
closes the bypass valve, thereby recharging the ac- 
cumulator. When power is removed from the unit, 
both the bypass and relief valves open, reducing hy- 
draulic pressure in the unit to a few psi. Hence, the 
unit fails safe in case of electrical power failure. The 
small residual pressure prevents the missile reservoir 
from inadvertently being drained of fluid before dis- 
connecting the console’s hydraulic lines from the mis- 
sile 

The control surface actuators require a pressure 
slightly below minimum test pressure and a flow of 
80% of pump capacity to unlock from their centered 
position. Once unlocked, demand drops to approxi- 


‘ 


mately 35% of pump capacity. This is due to dither 
ind noise signals on the actuator valves and internal 
leakage of the actuators. During flight, the missile 
normally operates at a higher pressure than maximum 
test pressure. Testing is at a somewhat reduced pres- 
sure because deflection, rather than rate of deflection, 
is monitored during field test. Also, the control sur- 
faces are not aerodynamically loaded during test. 
During motion, required flow can increase to 120% 
rf pump capac itv for very short periods. Because peak 


PNEUMATIC POWER SUPPLY is located remote from the 
console because it is large and heavy and it is a source of 
heat and noise. For quick accessibility all important controls, 
gages, and valves are mounted on the panel at the front of 
the unit 


flow demand of the system is of such short duration, 
it was more economical to use an accumulator with a 
pump rated at less than peak flow, rather than use a 
pump able to meet the peak hydraulic flow. 

Components of the missile hydraulic system are 
field replaceable, so the missile hydraulic system must 
be proof-tested after such maintenance. Since proof- 
testing is non-routine, it was decided to provide this 
capability in the hydraulic power supply as a manual 
operation. The operator raises operating pressure of 
the power supply by manually adjusting the pressure 
switch. Because it is essentially a static pressure test, 
the motor is overloaded for only a brief period until 
it charges the accumulator to the proper pressure. 


e@ Contamination Control—The missile control 
surface system, like most servo systems, is sensitive to 
foreign particles in the oil. The hydraulic fluid used 
in the hydraulic power supply is specially processed 
to meet the requirements of the control surface actua- 
tors, and is shipped with the console in sealed cans 
The hydraulic power supply has a fill cap strainer, a 
pump strainer, and one 10-micron and two 2-micron 
filters to insure cleanliness. Before shipment, each hy 
draulic power supply is cleaned and tested for cleanli 
ness at the factory. 

A liquid jevel gage is mounted on the front panel 
of the unit. A liquid level interlock in the reservoir 
prevents damage to the pump if fluid in the reservoir 
reaches a dangerously low level. When it is actuated, 
the interlock removes power from the pump drive 
motor. 


@ Pneumatic Design—The console pneumatic sys- 
tem consists of a pneumatic power supply, a control 
valve, and inter-connecting hoses and tubing. The pneu- 
matic power supply is located remote from the console 
because it is relatively large and heavy compared to 
other subsystems of the check-out console, and be- 
cause of its noise and heat. Replacement of this unit 
in case of a malfunction requires a fork lift truck. Be- 
cause of the difficulty of replacement, a preventive 
maintenance program has been started to reduce com 
pressor downtime. 

The unit is made of welded steel plates with an in- 
verted U-shaped base. Two high pressure reservoirs 
are on the underside of the base. It uses a 2-hp motor 
to drive a 2000-psi, 2.7-cfm, 2-stage compressor. Air 
from the compressor passes through a mechanical filter 
and two desiccant chambers before being stored in the 
high pressure reservoirs. The desiccant chambers low- 
er the dewpoint of the air, to prevent icing when the 
air expands through the missile turbine nozzle. 


“When reservoir pressure reaches 1000 psi, the reser- 
voir pressure switch stops the compressor motor. When 
reservoir pressure drops to 800 psi, the pressure switch 
starts the motor again. 


e Automatic Moisture Blow Down—When the 
reservoir pressure switch stops the compressor motor. 
it actuates two solenoid valves which are connected to 


Continued on page 96 
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CAPABILITY 


is spelled 
h-y-d-r-a-u-i-i-¢ 
S-t-a-r-t-i-n-g 


In technology and facility, Vickers 
continually matches your need 


Auxiliary power units pioneered for aircraft 
turbine starting by Vickers combine high effi- 
ciency with minimum size and weight for the 
power delivered. Because starter characteristics 
are closely matched to engine requirements, 
they provide smooth, steady acceleration of the 
engine through the firepoint range giving the 
best possible chance of proper “lighting off’’ 
and avoiding aborted starts. 


Dual-purpose units developed by Vickers as an 
outgrowth of pioneering work in hydraulic start- 
ing offer further benefits in weight saving. These 
units are used as a motor in engine starting, as 
a pump to supply accessory power during 
normal operation. Reduced cost and ground 
support requirements plus increased versatility 
and simpler remote area operation are other 
major benefits. Write for Bulletin A-6001. 


PROVED PERFORMANCE of hydraulic starting 
for jet engines is demonstrated by this cart that 
has performed more than 2,500 trouble-free starts 
on in a 2-year period. Cart size is due to divergent 
requirements of three different engines. Prime 
mover power requirement is only 25% of that 
needed for other starting methods due to inherent 


— . 

& BN / , high efficiency of the hydraulic transmission. 
a 2. > z : = . 
. 
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JET PROP STARTING demonstration uses engine-mounted 
starter motor and ground cart power supply. Starter cutout 
speed of approximately 8,000 rpm was reached in 34.5 to 
40 seconds during series of observed test starts. 


MULTI-PURPOSE PUMP MOTOR (left) is pump 
when driving hydraulic starter becomes motor 
during normal flight to drive 15 KVA generator. 
HELICOPTER STARTER (right) is 35 hp unit, 
starts 1,900 shaft hp engine readily. 


AERO HYDRAULICS DIVISION 


VICKERS INCORPORATED bai 


DETROIT 32, MICHIGAN SPERRY RAND 
TORRANCE, CALIFORNIA CORPORATION 


POWER TRANSMISSION 
ENERGY CONVERSION 
FLUID TRANSFER 
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AIRMATIC 
MINIATURE 
AIR CYLINDERS 


compact, space-saving 
and easily installed 


Wherever space is at a premium, Airmatic 
Miniature Air Cylinders are today’s number 
one selection for aiding in dependable, main- 


tenance-tree automaton 


For activating electrical contacts in test jigs 
ind fixtures—as miniature air vices—in auto- 
matic work for feeding, ejecting, soldering 
ind many other applications. In fact, applica- 
tions are limited only by the ingenuity of in- 


dustry's design and production engineers. 


Shown here, for example, is Airmatic No. 
C-1125 mounted on the gravity feed chute of a 


vibrating parts feeder. 


The complete miniature line (with bores of 
7 ,%, 1”, 1%, 1%” and 2”) are de- 
signed with thick brass tube walls. 

Airmatic products lead the field in quality, 
delivery, price! Get your copy of “Airmatic 
Cylinders for Automation”, Bulletin 91017, 


today 


INT Wa leters 


7313 Associate Ave., Cleveland 9, Ohio 


Phone: WOodbine 1.5320 @ Western Union: Airmatic Valve, Inc., FAX, Cleveland, Ohio 
7 
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the mechanical filter and the two condenser legs which 
trap moisture. Opening the solenoid valves at the end 
of each cycle allows moisture to be automatically blown 
down from these moisture traps. The blow-down pres 
sure switch closes the solenoid valves when the pres 
sure drops to a pre-set level. The length of the blow- 
down period is normally 4 to 8 seconds, but it can 
be varied over a wide range by adjusting the blow- 
down metering valve, and/or the blow-dewn pressure 
switch. 

Air from the high pressure reservoirs flows through 
a pressure regulator, set at 550 psi, to the console 
control valve. A flexible, braided wire, Teflon hose is 
used for the pneumatic interconnection. Signals from 
the turbine in the missile, open and close the console 
control valve. This admits or closes off air to the 
turbine, controlling its speed. 

The pneumatic power supply has enough storage 
capacity for a normal test run and a re-test run for 
each missile. Recovery rate of the compressor is fast 
enough to rebuild full reservoir pressure while prepat 
ing the next missile for test. 


@ Electrical Test With Turbine—The hot-gas tur 
bine is a one-shot device for generating hot gas. So 
it cannot be tested in normal operation. For this rea- 
son, a cold-gas test has been devised to test electrical 
generator output. 

Air is supplied from the high pressure reservoirs 
through a control valve, to the turbine’s inlet nozzle. 
The control valve is electrically connected to the same 
speed sensing circuit which normally regulates flow of 
hot-gas into the turbine to control speed. By choosing 
a control valve with the proper time constant, and 
choosing the proper air pressure, normal cycling which 
the turbine experiences under hot-gas operation is 
closely duplicated. To conserve turbine life all meas 
urements are made within 10 seconds. Air supply is 
then cut off automatically vvv 
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Continued from page 86 


dynamic stability, which we assumed could be re- 
solved by use of ball-screw driven motors, and ma- 
terials selection, which is not too difficult. 

The great advantage of this design is that it is al- 
most perpetual. The system operates as long as pro- 
pellants are available, as they must be for flight and 
flight control. No battery power is required. Sur- 
prisingly, the system actually benefits the propellant 
storage system, although its effect is relatively small. 
Boil-off of LH. in the storage bottle retards LO. boil- 
off in the propellant tank and reduces LO, loss. Like- 
wise, GH, used by the flight control system can be 
returned to pressurize the LH, tank. These benefits 
are minor because the servo system is so small com- 
pared to the propellant storage system. vvv 
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EVER NEED AN =— RING 
that wasn't standard? 


DID YOU 


wait for delivery —and wait — 
and wait? Boss mad, Customer 
mad. Did you feel frustrated? 
Did the delay cost you money? 


DID YOU receive a ring after that long wait 
that pulled apart at the joints when 
you tried to install it? Or leaked after 
installation because of irregular cross 
sectional diameter? 


DID YOU 


go back to the drawing board and reengineer 
(that means over or under engineer) the part 
or parts to suit available mold sizes? 








They call us “Diameters Unlimited’’ 


Stop fretting. Next time call us. We can furnish any 
diameter 6” or 6’ in .139 or .275 cross section and in a a 
neoprene or buna-N without delay or expense involved in 
making molds. These rings meet rigid commercial specifi- 
cations and are free from flash. We can make prompt 1791 E. 10 Mile Rd. § Madison Hts., Mich. 
delivery. Stop fretting — Next time call us. 


KALENDEX/ DIVISION 


DIVISION OF PERIFLEX INC. 
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ding 
to launch 


@ By MELVIN SCHECKER 


Project Supervisors Hydro- 
neering Div., American Machine 


TITAN UNDERGROUND LAUNCHING SYSTEM has a 
hydraulically-operated launcher-erector. The missile rests 
on a launching platform which is raised to ground level. 


TARTING point for designing Reliability—the fluid must not 
the Titan’s hydraulically-oper- break down a change char- 
ee “ i] hi en acteristics during storage in 
atec erection and aunc ing sys em the system or during test 
was the Air Force requirement cycling of the equipment. 
that the hydraulic fluid be LOX- 

: ‘ me e@ Reasonable cost 
compatible—insensitive to shock, 
and non-explosive in the presence — es . 
e LOX Compatibility—The 
search started for a LOX-com- 


patible fluid. AMF hired Reaction 


of liquid oxygen. 
Early models of the missile will 


be stored in deep underground \ aF M 
silos and will be raised hydrauli- Motors and Factory Mutual to test 


WUORAEUS FUND GON ts cally for launching. The propellant _Yarious fluids, including hydrocar- 
weight drops onto a thin fluid film. is a liquid fuel, oxidized by LOX. _ Dons» phosphate esters, and water 
Various hydraulic fluids were tested The Air Force was concerned that glycols. The hope was that a suit- 
for LOX compattbiity ond firo-re- fluid able hydrocarbon would be found, 
ie connmed > gheghate eaten and LOX might result in an ex- because this would also provide 
and hydrocarbons plosion or fire. the best lubricity and extreme low 
temperature characteristics. 
Weights were dropped from 
various heights onto thin fluid 
films in the presence of LOX to 
determine minimum impact that 
would cause the fluid to explode. 
After a six-month’s search, water- 
glycol base fluid proved to be the 
least sensitive—more than four 
© Fire resistance. times better than phosphate ester 
@ Adequate lubricity. and six times better than hydro- 
e High- and low-temperature carbon. It wasn’t the ideal fluid, 
characteristics that would avoid but it was LOX-compatible and 
pemging polis esd @& fire-resistant; and where it fell 
ees a short of the ideal, AMF’s engi- 
Compatibility with standard 4 
materials for seals, metals, neers were able to compensate in 
and preservatives. system design. 


contact between hydraulic 


American Machine & Foundry’s 
Greenwich Engineering Division— 
which designed and is building 
the erection-launching system— 
specified these characteristics for 
their ideal fluid. They are listed 
in tentative order of importance: 


@ LOX compatibility. 
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% 
tests prove -- 


unequaled reliability .- 


a fluid 
the Titan 


*Recent tests were author- 
ized by the Ballistics Missile 
and JOSEPH SCERBO, Division of the Air Force, to 


Mechanical Sec. Greenwich Engi- evaluate the suitability of 

& Foundry Co., Greenwich, Conn valves for use in propellant 
loading systems for Atlas 
Launch Sites. 


@ Viscosity Too High—AMF ; 
engineers designed their system | eS ee 
around a typical water glycol fluid 
as a first approach. Taking the 
specific gravity and viscosity at 
various temperatures from the 
manufacturer’s data, they deter- 
mined pressure drops throughout 
the system, sized piping to fit, and 
looked for commercial compo- 
nents, if available, that would give 
required performance. 

The system was assembled and 
filled with the water-glycol base 
fluid to test its operation at ex- 


ial ss gia Og aR per Vacco Valves are best known in the industry as consistent, 
wo ne seo reliable performers. Be sure to check Vacco design, work- 
160 F. But " the lower limit of manship and service before specifying hi-performance 
35 F, viscosity was too high, valves and regulators. 

producing excessive pressure | Write for performance data and complete specifications 
drops. Also, starting at about —20 for Vacco Valves and Pressure Regulators, to 10,000 PSI. 
F, there was some separation of 
ice and other particles which 
tended to block smaller orifices. 


@ Search For New Fluid— | wacco valve co. 



































Next, AMF contacted hydraulic 
fluid manufacturers, asking for a 
new fluid like the one which had 
passed the LOX test, but with low- nn 
er viscosity and no tendency to L MONTE, CALIF 
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form ice and other particles down | 

to —35 F. MANUFACTURERS OF: 0—10,000 PSI REGULATORS, CHECK 
VALVES, MANUAL VALVES, SOLENOID VALVES, RELIEF 

VALVES AND BACK-PRESSURE REGULATORS. 
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Meantime, designers were lay- 
ing out electrical and mechan- 
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FINDING A FLUID 


e ILKER ical systems for keeping the fluid warm, in case the 
search for a satisfactory low-temperature fluid failed. 
SELF-DRAINING This would make the system more complicated and ex- 


pensive. Fortunately, a satisfactory fluid was devel- 

F! LT - 84 | oped, and the auxiliary warming system was not used. 
The fluid was a new water-glycol formulation which 

was LOX-compatible, free of ice and other particle 

eliminates human failure! formation at —35 F, and with suitable low-temperature 
viscosity. However, its high temperature viscosity was 

lower than that of the original fluid. So AMF rechecked 

its pumps, selected on the basis of higher viscosity, to 

see what the effects would be on equipment life, and 





Th whether electrical requirements would have to be 
e revised. Effects of the changed viscosity proved to be 
WILK-0-MATIC within allowable limits of the original system design. 

@ Material Compatibility—Now it was necessary to 

will cycle re-check all the components for material compatibility 

with the new fluid. Also, it had to be checked for 

over compatibility with the old fluid. Because the first 

3 million times Titan site would not be subject to low temperatures, 

to save time, production had been started on the sys- 

without failure tem design based on the first fluid. All components 

had already been tested with that fluid. If the new 

and old proved incompatible, it would have been neces- 

sary to disassemble, strip down, and clean all the 

components which had been shipped to the site, or 

Leading OEM manufacturers and maintenance engineers replace them completely. This was particularly true 
use the WILK-O-MATIC to extend life of machines and of the seals. Fortunately, the two fluids were com- 


tools by removing moisture and contaminants from com- patible. 


pressed air, automatically. 


Material incompatibility was minor. The new fluid 


WHEN AIR is USED, tolerates a reasonable amount of contamination with 


; : non-compatible material, without losing its required 
piston automatically opens sump ay : 7 : 
: , characteristics. Sources of contamination are hydro- 
drain valve. No moisture accumulates, , : ‘ ; 
; carbon preservatives in which parts had been dipped 
which eliminates danger of water re a a , s : 

before shipping, or compounds used during lapping of 


enteri air stre . +, ope: 
titan close-mating surfaces. These are difficult to remove 

completely, so the fluid’s tolerance was a big ad- 

vantage. 

WHEN AIR FLOW STOPS, Although the new fluid causes some swelling of 

standard O-ring material (Buna-N) used for static 


moisture collected in upper chamber a eT ie P 
seals, this is well within acceptable limits for this de 


drops to sump—unit is then ready . 
to drain itself sign. 
Zine and cadmium should not be used with the new 
Tested to cycle over 3 million times fluid which dissolves these metals. It was not difficult 
without failure ; to design around this. 
we pas bow! nor drain line needed The new fluid has less favorable lubricity character- 
Lowest price istics than petroleum fluids. In some applications this 
Requires less space than manual types would produce shorter life for components. But this 
10-250 PSI with up to 55 CFM system is designed to meet the required number of 
V4" to Vo" P.T. sizes cycles with the water-glycol base fluid. Components 
Filters out all water and dirt as small as 5 which had passed life tests with hydro-carbon fluids 
microns had to be retested with the new fluid. In a number of 
WRITE tor Witkerson circular #1024 for full information cases, new models or the products of other manufac- 
the "Wilk-O-Matic.”” If threesome and twosome information turers had to be substituted. 
s desired ask for circular 21026 — sien 
Ihe Titan launcher-erector system holds about 1000 
gal of hydraulic fluid. There is no external leakage, but 
ILK if R 4 re] AL 1643 W. GIRARD some make-up water is needed infrequently to replace 
ENGLEWOOD. water that evaporates from the fluid. Internal leakage 
ode] Ste] 7 Vale]. mm COLORADO is about 1 gpm in the low-pressure, standby condition, 


and about 7 gpm during high-pressure, immediate con 
; Dredcated (o heeprag the NEW ia pNEUmatis dition. vvv 
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Where on earth... or in outer space. ..do you need the 
precision of Tactair valves? Like you, our interest is focused on missiles, 
space vehicles and GSE. As perfectionists, we seek to design the finest hydraulic or pneumatic 
components available anywhere. What is more, we are able to reproduce precision in any 
quantity. Possibly your particular valve problem can be solved with a modification of an ex- 
isting Tactair design. Perhaps it calls for new development. Either way, we would like to talk 
to you about it and we make two promises. One, each job we do is done on a personalized 
basis: engineers working with engineers. Two, every job is backed by our warranty of respon- 
sibility. Both have been Tactair policy for 20 years. We can start with your valve problem 
tomorrow, if you will tell us what you are looking for today. Tactair Valve Division, Aircraft 
Products Company, Bridgeport, Pa. BRoadway 5-1000 

CONTROL, SELECT, BRAKE, RESTRICT, CHECK... with TACTAS R 
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Reusable and Swaged-On Assemblies! 


COMPLETE LINE OF 


SURGEPRUF 


COUPLINGS AND HYDRAULIC HOSE 


Now from one reliable source... a full 
range of Swaged-on Assemblies 
and Shurlock Reusable Couplings, 
Hydraulic Hose... and Adapters! 


Get superior performance . . . dependable opera- 
tion with the expanded Surgepruf line. From low 
pressure to high pressure hydraulic applications, 
Surgepruf new design and quality features pro- 
vide the rugged and dependable service you need 
for all equipment . . . plus fast, easy on-the-job 
replacements ! 

Contact your Wholesale Supplier—or write for 
the following Surgepruf catalogs: No. 40-25, Re- 
usable Coupling and Hose Catalog; No. 40-37, 
Swaged-on Hose Assemblies Catalog: No. 40-36 
Adapters Catalog. Dept. 524, 1850 Diversey 


Parkway, Chicago 14, Illinois 


Medium High Pressure Hose. 
Burst and working pressure 
equivalent to SAE 100R1. In 
hose ID's from ,” to 1'k,”. 


High Pressure Hose. Burst 
and working pressure equiv- 
alent to SAE 100R2. In hose 
ID's from 44” to 2”. 
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Only Surgepruf Reusable 
Couplings and Hose Have These 
Outstanding Features: 


Superior Fluid Seal eliminates seepage between 
coupling shell and wire braid + Non-Skive As- 
sembly provides fastest field assembly with just 
ordinary tools « Superior Finish—precision- 
machined steel couplings have zinc dichro- 

mate finish to pass rigid salt-spray tests 

+ Full Interchangeability—regardiess of 
hose line, Surgepruf couplings are 
available in any style and 
thread. 


ALEMITE 
STEWART-WARNER 


Excellence, CORPORATION 


1850 Diversey Parkway, Chicago 14, Illinoig 


Reusable Couplings & Adapters 
Available in a complete range 
of thread styles and sizes for all 
types of machine connections. 


Medium Pressure Hose. 
Complies with SAE 100R3 re- 
quirements. in hose ID's 


from WV” to 1”. Low Pressure Hose. Burst 


pressure, 1000 psi.; working 
pressure, 250 psi. In hose 
ID's from 4%” to %”. 
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SEQUENCE VALVES 


OPERATED 
PILOT PUSH-PULL VALVES 


PRECISION 
HYDRAULIC 
EQUIPMENT 


....synonymous for fail-safe performance! 


A complete line of valves and pumps for every application ADEL contributes 
cost-savings to the Original Equipment Manufacturers, not only in terms of initial cost, 
but in design features that provide preventive maintenance and, most important, 
maximum operating efficiency over the years. @ If you need a hydraulic valve or pump 
replacement for your equipment...specify ADEL and you won’t need another! 8 

You name the application... ADEL has the Precision Hydraulic Equipment to meet 
your requirements. 8 Write for complete engineering specifications. 


NEW DIMENSIONS IN reliability ADEL precision PRODUCTS 


A vis N SENERAL METALS RPORATION 
les/janers and Mz fartiurear . 
Designers and Manufacturers of 1444 WASHINGTON AVENUE, 
INDUSTRIAL & MARINE HUNTINGTON 4. WEST VIRGINIA 


HYDRAULIC CONTROL EQUIPMENT : BUTORS IN PRINCIPA 


AND CANADA 
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Though hydraulic circuit design 














may be conventional, it is evident 
that design of components for 
thrust vector control of an IRBM 
is based on a very severe 
heating-cooling cycle 

and compact packaging 


to fit limited space. 





missile thrust vector control 


e By J. F. HECHT, SR., Supervisor, and N. F. HARBRAUGH, Design Specialist, 


Polaris Actuation Guidance & Controls, Lockheed Aircrajt Corp., Sunnyvale, Calif. 


EVERE weight and space limitations of a missile 

hydraulic system, together with very short flight 
time and life require designing components to maxi- 
mum capabilities. Little margin is left for safety as in 
longer-lived systems for piloted aircre ‘t 

All the components in this system were packaged 
together. This minimized weight. eliminated tubing, 
simplified installation, and increased reliability and 
operability. Another significant advantage of unitizing 


this system is the decrease in contamination during 


field service. The system is installed and replaced as 
a sealed unit. 

In designing for light weight and compactness, com- 
ponent weight may be reduced to the point where 
dissipation of energy losses is difficult. Critical hot 
spots are in the pump drive motor and hydraulic fluid. 
The motor must have enough metal to carry heat out 
to the motor shell and mountings where it can be trans- 
ferred to an adjoining, cooler mass. The designer of an 
integrated package must consider all possible means 
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Low friction, long packing life are money-saving features of the Hannifin Series 
“A"’ pneumatic cylinder, available in a full range of mounting styles and from 


9 14" to 14” bore, strokes to 20 feet. Hannifin cylinder application data and charts 
make selecting the right Series ‘‘A’’ cylinder easy. Get yours from your Parker- 


Hannifin man. 
ary 
ALS 


HAND, 4-WAY 


with 
PARKER-HANNIFIN 


One Source 
Engineering 


DUAL SOLENOID, PRESSURE, 
4-WAY 3-WAY 


Use flow factors as money-savers—your Parker-Hannifin man can 

show you how. They help you to avoid ‘‘oversizing"’ your valves. 

Hannifin’s new Valve Finder gives ‘‘Cy"' ratings for every valve in 
‘ the line, makes it possible for you to take full advantage of the 
CAM, 3-WAY 

extra air-flow capacity in Hannifin air valves. Get your copy today. 
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eT 
Pneumatic systems tube up fast with Another time-saver is ‘‘Push-lok"’, 
. Parker ‘“‘intru-lok"’ tube fittings. Use the Parker hose-and-hose-fittings com- 
Just for instance ... your valves them with copper, nylon or “‘Parker- bination for pressures to 250 psi. No 
don’t have to be 4,” just because POL"’ polyethylene tubing. Just insert tools needed. Just push this hose on 
the cylind : lect the tube and tighten the nut for a these hose. fittings. They won't blow 
Panes GSS FSS Sees leakproof ‘‘bite-type”’ joint. off, ever, ot at twice 250 psi. 
comes with 34” ports. 
Your Parker-Hannifin man 
chooses valve types and sizes 
to suit the air flow you’ll need. 
He’ll show you too, how 
pressure control saves money 
and air, how a smaller lubricator 
is often a more efficient lubricator, 
and other money saving ideas. 
Then he’ll show you ways 


Your pneumatic system shapes up 
faster at the design stage 

when one man can discuss with you 
every component you’ll need. 

But have you realized how much 
your Parker-Hannifin man 

can save you in money and air? 
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One air line connection installs the Hannifin Air Motor...an integral solenoid 
valve controlling a fast, rugged double-acting air cylinder. Built-in speed controls 
adjust piston speed in either or both directions. 


to “tube up” and “hose up” 
a leakproof pneumatic system 
quicker, neater and at lower cost. 


You will save both air and 
money with Hannifin “Crown” 
air line filters, pressure regu 
lators and lubricators. Let your 


Parker-Hannifin man show you 
how they pay for themselves 
by making it possible to get all 
the air flow you need at the 
exact pressure that will best do 
the job. ‘‘Crown"’ filters and 
lubricators will bring further 
Savings through reduced equip- 
ment maintenance. 


Call your nearest Parker-Hannifin 
sales office, or write direct for 
complete information. 


arker FITTINGS AND HOSE DIVISION 
17325 Euclid Avenue « Cleveland 12, Ohio 
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PNeumartic ano HyorRAULic SYSTEM COMPONENTS 


ARKER 


102 on Reader-S 
December, !1960 





to transfer heat from the fluid to the mass of the as- 

sembly. 
i : In this particular system, the pump-motor assembly 
O oeay ot peraape is made as small as possible for required flow. As a 
ir result, the motor heats up rapidly. Close coupling 
¢ I pial) pin 
Py 7 © Temp. rate of change system components makes the heat dissipation prob- 
Tmox * Max temp attoined lem worse. Figure 1 shows system heating in one test 
‘ Me xe cycle. Temperature rise approximates a straight line. 
eS —-  therma/ lemperature decrease during the cooling period fol- 
hhrmorresisonee lows an exponential law in which the constants are a 
a Feotcyete of package function of the particular system. Heating is rapid be- 
cause there is a large power loss in a very short time. 
During cooling, the fluid is stagnant, and heat is dissi- 
pated slowly by conduction and natural convection 














. 1. OIL TEMPERATURE CHANGE in the thrust vector 


system during operation and cooling only. 


Operating life of the hydraulic system consists of 
checkout time as well as flight time, and the number 
and frequency of checkout periods is a major con- 
sideration. Checkout periods must be followed by cool- 
ng periods long enough to keep motor and fluid tem- 
peratures within safe limits. The hydraulic system 
package is covered by insulation to protect it from 
external heating during flight. This insulation further 


decreases the cooling rate. 


@ Accumulator Sizing—During normal flight con- 
ditions, the pump supplies sufficient fluid for average 
vector control demands. Accumulator size must be 
based on the peak flow demand. A pump large enough 
to supply this peak rate would operate during most of 
the flight at such a low efficiency as to severely penalize 
system weight by increasing the input power require 
ment. The larger, heavier pump-motor would further 


Accumu/otor pressure 





increase space and weight. 
+ Test cycle , 
Ssaastinetbibanee Oil heating produces a pressure increase in the ac- 
Time i cumulator as the temperature of the package increases. 





This pressure increase is delayed by the time re- 

FIG. 2. TEMPERATURE EFFECT on accumulator pressure quired for the heated oil to warm up the mass of metal 

shows how accumulator pressure increases with package in the package, and in turn to warm up the gas in the 
accumulator, as shown in Figure 2. 

Effects of pre-launch operation for system checkout, 


rature 


resulting in package temperature increase, greatly af- 
fect accumulator sizing. Heating caused by a checkout 
test must be known in order to design the accumulator 





to minimum volume. 
Accumulator precharge pressure changes with tem- 
perature. The higher the temperature, the higher the 


Accumu/ator pressure 














MG 3. ACCUMULATOR PRESSURE as a function of tempera- 
various precharge pressures. Lower curve is for mini- 
recharge pressure to produce minimum system pressure 


mum environmental temperature 








ne 4 ACCUMULATOR OIL CAPACITY based on ac 


harae ssure and system pressure 
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resulting pressure in the accumulator, and the less 
oil the accumulator can hold. Therefore, gas tempera- 
ture in the accumulator at the time of missile firing 
determines the available volume of oil stored in the 
accumulator. This volume must be adequate to supply 
peak flow demand at a pressure high enough to over- 
come the load. 

e Ambient Effects—Environmental temperature 
range of the missile is equally as important as the 
heating caused by checkout. Accumulator precharge 
pressure must be based on ambient temperature at the 
time of pressurization. If ambient temperature is high, 
then precharge must be high so that accumulator pres- 
sure will not be too low when ambient temperature 
drops to its minimum value. The relationship between 
accumulator pressure at various temperatures when 
initially precharged to a given pressure is shown in 
Figure 3. A family of curves could be drawn to show 
the relationship between accumulator pressure and am- 
bient temperature for various initial precharge pres- 
sures. If accumulator precharge pressure is set at P; 


at temperature T,, then accumulator pressure is Pax 
when the package is stabilized at maximum environ- 
mental temperature T,,,.. At minimum environmental 


temperature, T,,;,, accumulator pressure is P,,i,. Cor- 
responding pressures, under similar stabilized tempera- 
ture conditions, with other initial precharge condi- 
tions can be determined in the same way. 

Since torque is directly proportional to system pres- 
sure, a minimum accumulator precharge pressure must 
correspond with minimum torque required of the sys- 
tem. System pressure must never fall below a mini- 
mum, and this limits accumulator discharge. The pump 
can deliver a certain maximum flow. If the error 
signal to the servovalve demands a higher flow, addi- 
tional fluid must come from the accumulator. There- 
fore accumulator size depends on how much additional 
flow is required and for how long. Figure 4 shows 
the relationship between accumulator delivery and pre- 
charge pressure. A family of such curves can be drawn 
each representing accumulator capacity as a function 
of precharge pressure for a particular system pressure. 

For example: if initial precharge was P; and the 
system pressure was P during pump operation, oil 
volume which would be stored in the accumulator 
would be V;. If system pressure had been higher, as 
P,, then oil volume would be V. The curves approxi- 


mate straight lines for small changes in pressure. 


@ Servovalve Sizing—The servovalve is sized to 
handle peak flow rate with minimum pressure drop 
consistent with the gain range for system stability. 
This gain range is the ratio of flow at zero load to 
flow at rated load for a given valve current or spool 
position. Minimum pressure drop across the valve 
means minimum power loss and heating at this point. 

The servovalve is a 2-stage flapper-nozzle, flow con- 
trol type. Internal leakage consisting of first stage 
nozzle flow and leakage past the second stage spool 
lands is important because it requires additional pump 
capacity, represents power loss and heating, and in- 
fluences contamination susceptibility of the system. In 
a system as small as this one, servovalve leakage is 


December, 1960 


FIG. 5. SERVO. 
VALVE ORIFICE 
CHARACTERIS- 
TICS show flow as 
load pressure in- 
creases to supply 
pressure. 








FIG. 6 POWER 
TRANSFERRED TO 
A LOAD through a 
servovalve is maxi- 
mum when differen- 
tial load pressure is 
twice valve pressure 
drop. 





FIG. 7. INCREAS- 
ING SERVOVALVE 
GAIN by increasing 
flow as a function of 
input current re- 
duces power loss at 
the valve for a re- 
quired load flow. 
Gain must not be in- 
creased high enough 
to make the system 
unstable. 





especially critical, because it is such a large part of 
pump capacity that it becomes a major factor in in- 
fluencing weight and size of the system package and 
storage battery supplying the pump drive motor. 

The relationship between servovalve supply pres- 
sure and flow to the actuator is shown in Figure 5. 
This is a family of parabolic curves typical of 2-stage 
flow control valves. 

Each curve is the flow-pressure characteristic of the 
particular orifice uncovered by the valve spool as it 
moves in response to valve command current (I,, Is, or 
I,). For a fixed load pressure, flow is proportional to 
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+ 
te 
i.) re) . 
i 8 N 
saturation current, where a further increase in input 
i RO y hy a signal does not produce a corresponding incremental 
increase in valve output. 
@ Maximum Power—A flow control servovalve de- 
8 € FO R 2 livers maximum power to the load when the pressure 
drop across the valve is one-half of the pressure across 


the load. This is illustrated in Figure 6. By changing 


the valve’s flow-pressure characteristic it is possible 
to transmit the same useful power and reduce power 


loss. A large gain change means that maximum pres- 





valve current. For most valves there is a maximum 


sure available to the actuator approaches system pres- 
sure and that valve pressure drop and power loss at 
maximum load are small. This is illustrated in Figure 


s It is frequently advantageous to deviate from the 


accepted standard ratio of load pressure drop equal to 








twice the valve pressure drop in order to use a valve 
with minimum pressure drop, keeping in mind that 





gain must not go high enough to make the system un- 
stable. 1n other words, the servovalve should be “over- 
size’ for a lower internal pressure drop. Increasing 
valve capacity for increased flow does not necessarily 
mean increasing size or weight. 

System stability is a function of the servovalve gain, 
so it is not practic al to increase slope of the flow-pres- 
sure curve until pressure drop across the valve dis- 
appears. System gain is proportional to flow, and 
therefore proportional to load pressure drop. In sizing 
a servovalve, possible gain change due to load varia- 
tion must be considered in terms of system stability. 


4 
/ 
4 
a 
/ 
" 
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For a good design, it is necessary to make an equitable 
trade between system stability and pressure drop across 
the valve. 


@ Actuator Sizing—When maximum actuator dif- 
ferential pressure has been selected to meet a specified 
output load requirement, the actuator swept volume 
is determined. Selecting the actuator area and stroke 
to give this volume usually depends upon: 
e Space available for a cylinder (length and 
An independent report shows that pumps last Po a 
Optimum linkage for transmitting thrust to 
the load 
protected with Lisle Magnetic Plugs. Clog- Selection of lever arms for minimizing effects 
of backlash and bearing friction 
Permissible variations in ratio of load angular 


ip to 3 times as long in hydraulic systems 


ging and fouling of valves is also radically 


reduced travel to actuator linear travel and load 


torque to actuator thrust for a rotary load. 


| | ' h = ‘ j . *. . . . 
nstalled in the flow path or sump, the Lisle @ Reservoir Design—A bootstrap reservoir is in- 
Magnetic Plug picks up ferrous particles corporated in this hydraulic package. Fluid in the re- 
turn of low pressure side of the system is pressurized 
the fluid . . . thus eliminating by a differential area piston having its smaller face 
. exposed to the high pressure fluid in the system. In 
se of wear o.° ° ° ° 
ites limes addition to being a storage space for hydraulic fluid. 
the reservoir therefore provides a positive pressure 
Write for Catalog at the pump inlet to prevent cavitation. The first revo- 
and Test Samples. lution of the pump builds up sufficient pressure, 
through the differential piston, to pressurize the pump 


CORPORATION inlet. Reservoir volume must be adequate to fill the 


A 
CLARINDA = 1OW accumulator and make up any external leakage. YY 


108 
HYDRAULICS & PNEUMATICS 





How To Build An Air Valve 
That Beats Friction and Coil Heat 


ENLARGED SECTION OF PILOT CARTRIDGE 


To Achieve Endurance, 

a Breakthrough in Speed 

Generally, the most unpredictable tfac- 
tor in solenoid valve life is the solenoid 
coil itself, and yet, a solenoid can be 
made to last practically forever if the 
coil can be kept from overheating. Coil 
heat is generated by long plunger travel 
and accelerated by erratic drag (fric- 
tion) during that travel. Achieve a 
short, quick, sure plunger stroke and 
the coil wil last indefinitely. There- 
fore, the life of a solenoid pilot ai 
valve is directly related to speed of 


operation. To achieve operating speed, 


friction in the pilot section and sole- 
noid plunger travel must be reduced to 
a minimum. Solve these problems and 
you get air control reliability that 
seems to have no limit. 


The Call-Outs Tell the 

Story of Endurance 

To control the major source of coil 
burnout, coil heating, the stroke of the 
solenoid plunger must be reduced to 
a minimum. The short stroke fractions 
the time the coil is energized; heat gen- 
eration drops and response time of the 
valve is stepped up. In the “Mach 2° 
the stroke has been reduced to 3/32 
about the thickness of a nickel. Fur- 
thermore, the friction problem must be 
solved. to avoid any unpredictable drag 


Mach 2” this has been done 


In the 
by use of ; pilot cartridge enclosing a 
free-moving ball that seats on “O° 
rings at both ends of the cartridge | see 
above The ball moves freely, in- 
dependent of the seals. There is no 


O” ring drag on the pilot plunger as 
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it requires no seals. When there is no 
friction there is no wear. Similarly, the 
main valve seats seal on “O” rings. In 
the sealed position, metal shoulders 
take the shock in such a way that the 
O” ring seal is merely kissed by the 
main valve seat [see (5) below ]. As 
the rings are only minutely flexed they 
do not fatigue or lose their resilience. 


What about Cycling Speed? 

Short solenoid plunger stroke and 
elimination of friction make extremely 
fast cycling feasible. After exhaustive 
testing in the laboratory and on indus- 
trial applications for over six years the 
‘Mach 2” is rated at 1000 cycles per 
minute continuous duty. Cycling speeds 
as high as 2100 have been successfully 
reached for intermittent periods of 


twenty minutes. During a two-hour 
test at a sustained speed of over 1500 
cycles per minute the coil temperature 
stabilized at 7°C below the maximum 
code limit for Class A coils. 


100-Million-Cycle Guarantee 

on Solenoid Coils 

The design advances incorporated in 
the CRESCENT® “Mach 2” Air Valve 
are a significant breakthrough in both 
cycling speed and operating dependa- 
bility. Put CRESCENT® “Mach 2’s” 
(44- to %4-inch pipe sizes) on your 
“valve killer” jobs and see how free- 
dom from coil burnout helps to cut 
operating costs. Write for an advance 
copy of the new CRESCENT® “Mach 
2” catalog to Barksdale Valves, 5125 
Alcoa Avenue, Los Angeles 58, Calif. 





(1)EXTREMELY SHORT (3/32 
SOLENOID STROKE PREVENTS 
OVERHEATING OF COIL 


(2)CONTINUOUS DUTY COIL 
GUARANTEED FOR 100,000,000 
CYCLES 


(3) FREE-MOVING 
PILOT PLUNGER 
AND PILOT BALL 
(NO “O” RING DRAG) 


(4) FAST CYCLING (RATED 
FOR 1000 CYCLES PER 
MIN. CONTINUOUS DUTY 
BECAUSE OF (1) AND (3) 





5) METAL SHOULDERS STOP MAIN POPPETS 
BEFORE SEALS CAN BE DEFORMED — 
SEALS STAY LIVE AND RETAIN 
SEALING QUALITY 


(6) TO SAVE INSTALLATION 
COST THREADED CONDUIT 
CONNECTION ROTATES 
THRU 360° 


(7)CAPTIVE COVER CLAMPS AND BODY 
SCREWS TO SIMPLIFY SERVICE 


8) SUB-BASE FOR EASY 
MAINTENANCE — UNSCREW 
FOUR CAPTIVE BOLTS TO 
RELEASE ENTIRE VALVE 
WITHOUT DISTURBING 
PLUMBING 











For top efficiency and little downtime, 
apply Garlock Teflon "ackings wherever 
fluid power is used. 


CHEVRON} Packings o! solid Teflon —or 

rubber, coated with Teflon-—are as 

close to “‘frictionless’”’ as you'll find. 

First of all, Teflon has the lowest co- 

efficient of friction of any solid material 

in use today. Moreover, the CHEVRON 

itself is designed to permit free opera- 

tion with minimum friction at all pres- 

ENGINEE RED sures. Here’s how: with increasing 

* pressures, CHEVRON packing rings 

TEFLON PRODUCTS tighten to prevent leakage. As pres- 

, : sures decline, the rings instantly ease 

for Hydraulic-Pneumatic off, permitting free operation of the 

Service rod, ram, or piston without leakage. 

This exclusive hinge-like construction 

lengthens packing life and, with proper 

initial adjustment of the gland, elim- 

inates all further adjustments neces- 

ti sary to compensate for pressure varia- 
tions. Catalog AD-115. 

Teflon “V” Rings for higher pressures. 

Flexible enough to respond quickly to 

low gland and fluid pressures due to 

tapered ““V”’ design. 





“O” Ring Packings made of solid Teflon 
or rubber, coated with Teflon provide 
exceptional anti-friction qualities on 
equipment where a round-bodied seal 
is required. And, a new slotted Teflon 
ring is available to simplify installa- 
tion in standard AN grooves. Catalog 
AD-148. 


Teflon-Coated Cups—the first advance 
in cup design in thirty years. Garlock 
has perfected a technique whereby 
cups are coated with a thin layer of 
Teflon which then becomes an integral 
part of the cup. Teflon-coated cups 
reduce breakaway and running fric- 
tion, and completely eliminate “squeal- 
ing.’’ Catalog AD-145. 


GA RL O 


Other fine advantages of Teflon pack- 
ings: Solid Teflon is chemically inert, 
non-flammable, resilient, long wearing. 
It can be applied against new synthetic 
hydraulic fluids at temperatures rang- 
. ing from —100°F to +500°F. 
Discuss Garlock Teflon Packings with 
your local Garlock representative. Call 
him at the nearest of Garlock’s 26 
sales offices and warehouses through- 
out the U.S. and Canada, or write 
Garlock Inc., Palmyra, N. Y. 
Canadian Div.: Garlock of Canada Ltd. 





Order from the Garlock 2,000 .. . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 


tRegistered Trademark *DuPont Trademark 


Yircle 142 on Reader-Service Card 
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“OQ” Rings are applied where round-body 
static or dynamic seals are required 


“VY” Rings are used as piston or stuff- 
ing box seals against reciprocating and 
oscillating motions 


CHEVRON Packings assure positive seal 
on rams, plungers, reciprocating rods 


Teflon-coated cups reduce breakaway 
friction on inside-packed reciprocating 
pistons 


i — 





AEROSPACE 
COMPONENT 
DATA 


Pump-Motor Combination 


Features: High speed gear pump 
driven by d-c motor tor raising o1 


lowe 
pl TiT 


Specifications: Pump handles 0.4 
pm imperial wt L500 psi It 


iven b 1 24/28-vde motor and 
mects ” specifications. | lnid 


is MIL-O-5606 oil 


Designation: Model 1732 HBV 253 
B.—Eastern Industries, Inc Ham 


cde n, Conn 


500 


Miniature Check Valves 


Features: For high pressure hydrau 

upplic itions, saves weight and 
pace Stainless steel is standard 
material, but can be furnished in 
other materials. Can be supplic lin 


i variety of contigurations 


Specifications: M ide in 4” through 
\” OD sizes with flared or flare 
less tube fitting ends. 3000-psi op 


rating pressure 


| with zero le ik ide 
( racki pressure 


| 2 to § psi. In 
ternal le ika ero at LOOO psi 


at 5S psi. Temperature 
range 65 to 450 F. Flow ranges 
from 1.2 gpm for %” size to 29.0 
gpm for 1”, with pressure drops 
well below 15 psi. 4” OD size with 
flareless tube fitting ends is 1.344” 
long, weighs 0.062 Ib. 1” OD size 
is 2.438” long and weighs 0.512 


lb.—The Weatherhead Co. Special 
Products Div., Cleveland, O. 


501 


Cartridge Flow Regulator 


Features: Regulator maintains con 
stant flow to the system when 
pump output or upstream or down 
stream pressures vary. Use in a 
single body or a multi-valve mani 
fold. Regulator is made from hard- 
coated aluminum and _ passivated 


stainless steel. 


Specifications: Regulator is rated 
to 2000 psi and has a 25-psi to 50 
psi pressure drop. Weighs 4 oz 


While the regulated flow is factory 
set, the regulator has an external 
screw for up to +10% field adjust- 
ment of flow. Is available in 0.1- 
gpm to 6.5-gpm flows.—Fluid Reg- 
ulators Corp., Painseville, Ohio 
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Fast Response Check Valve 


Features: Positive sealing, check 
valve for use with hydraulic fluids 
inert gases, hydrogen peroxide, et« 
Various seats depending upon fluid 


Specifications: Overall length is 
2.280”, 0.812” diameter, and 1.2 oz 


weight. Standard model to 3000 psi 
pressure, with others to 4500 psi 
All models operaet at 


G5 | 
4 i 


160 F. Male ports meet AND 
10056-4 and are for connection 
with 4” tubing or hose. 


Designation: CVM4C.—Marotta 
Valve Corp., Boonton, N.]J 


e §03 on Reader-Service 
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Facts On Fluorosilicone 
Rubber 


Brochure contains information on 
Silastic LS fluorosilicone rubber 
Graphs show the tensile, duro- 
meter, elongation, volume change 
of Silastic LS during oven aging 
and ASTM oil exposur > tests. Typi- 
cal properties and practical tables 
suggest when to design with Silas- 
tic LS.—Dow Corning Corp., Mid- 
land, Mich 
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Pressure Transducers 


Booklet describes variable reluc- 
tance pressure transducers which 
use a single moving part. A metal 
diaphragm, whose center moves 
only a few thousandths of an inch 
over the full pressure range, in a 
electromagnetic circuit senses abso 
lute, gage, or differential pressure: 


Continued on page 114 
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HYDRAULIC FEED AND | ee ~ 
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PRESSURE LUBRICATION REPUBLIC VALVES 


i , £3 FREE-FLOW CHECK VALVES 


MACHINE TOOLS F a y ! No leakage. 3000 psi. Very 


TEXTILE MACHINERY ; low pressure drop. Can be 
. furnished to open at '4 to 35 
ETC. ETC. f —— psi. Brass, stainless steel, 
aluminum alloy. 4” to 
’ pipe or tube. Temp. range 
-65° to 200°F. 


RELIEF VALVES 

Quick unloading, smooth operation. Guided 

shut-off piston with stainless steel or Nylon (’ 

seat. Pressure range to 4000 psi. Brass, alumi- 4 
num alloy, or stainless ; 

HYDRAULIC PUMPS steel. 1” to 34” pipe or | 
tube. Temp. range to 

400°F. 


THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE ST., BIRMINGHAM, 6 ENGLAND 
HAND PUMP 
For hydraulic applications on 
missile carrier and support 
equipment. Double-acting. 2 
cu. in. displacement per cycle 
1000 psi. working pressure. 


American and Canadian Agents:— 
DAVIES BROTHERS, Gladstone, New Jersey, U.S.A. PEapack 8-1290 





. Aluminum alloy body, stain- 
less steel trim. -65° to 160°F 
LEVELATOR VALVE 
HYDRAULIC ENGINEERING For automatically maintain- 
: ing height and level condition 
in any vehicle with air spring 
FOR INDUSTRY in transit, and off-level post 
tion while standing. Appli- 
cable to trucks, buses, trailers, 


carriers, cranes, etc. 


LO-TORG SELECTOR VALVES 
Smooth, easy operation, with low turning 


torque because of pressure balancing design. 


TRADEMARK SINCE 1829 0 to 6000 psi. Bronze, steel, or aluminum 
alloy. }g” to 2” pipe or tube. 2, 3, 4 ports. 


DESIGN SERVICES 
FABRICATION pl DUAL HAND 
POWER UNITS d rey PUMP 


2 pumps, 2 relief valves, and 


HYDRAULIC PANELS - 2 needle shut-off valves, com- 


ELECTRICAL CONTROL PANELS mol ergy Bee ww waseig the ter 
, ing mechanisms, hydraulic 


ACCUMULATORS ee. applications on eee ae 

} rt equip t, etc. mi 

STOCKING DISTRIBUTORS . Ssonnallicn tendie, caaieduananddl 
HYDRAULIC COMPONENTS trim. -65° to 160°F. 


. ; . : , Distributors in principal cities coast to coast 
Complete Engineering and Design Services 
Are Available. Qualified Sales and CHECK RELIEF SELECTOR GLOBE NEEDLE PLUG 


Service Engineers in Most Areas. = > 5 “g 
She sae paar emesccl MACHINE COMPANY = : m 


= $2 aeleGy— ' tiene oh: REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD « CLEVELAND 35, OHIO 








Circle 32 on Reader-Servi 1 Circle 82 on Reader-Service Card 
December, 1960 





AEROSPACE 
COMPONENT 


GROUND SUPPORT fies 


in ranges from 0 to 0.1 through 0 
to 5000 psi. Included are single and 


dual coil transducers and complete 
pressure-to-voltage systems for d-c 
applications. All can be used with 
dirty or corrosive fluid.—Ultradyne, 


Inc., Albuquerque, N. M. 
e 505 on Reader-Service 


Rubber-to-Metal Seals 


Features: Rubber-to-metal bonded 
seals of this new formulation of a 
basic butyl elastomer shows 
superior sw ell resistance to Skydrol, 
fire-resistant hydraulic fluid. New 
compound and bonding process pro- 
duce permanent, effective seals in 
fire-resistant hydraulic systems. 
Designation: Permatized bonding 
using Compound SH 617-75.—Still- 
man Rubber Co., Culver City, 
Calif 
506 


Gas Dehydrator 


Features: Continuous-duty dehy- 


H-P-M 4-Way Valve; 3000 drator dries air or gas to —180° 

psi, 450 gpm, pilot oper- y , 5 : . dewpoint. Dehydrator cycles only 

ey Tay eS, as required for maintaining flow 
of dry gas. This is an advantage 
when expensive gases are used. De- 
hydrator also filters, no servicing 
of desiccant. 


H-P-M 4” Angle Check H-P-M 3-Way Valve; 3000 
Valve; 3000 psi, flange psi, 350 gpm, pilot oper- Specifications: Provides up to 25 
connections. ated, flange connections. scfm of air with 1/10th ppm water 
vapor. 115 vac, 60 cycle. 
H-P-M valves, such as those illustrated, are used on Titan ot po ge ‘ 
ground support installations. Moving large volumes of oil Grand Rapids, Mich. 
at high pressures for today’s missile installations parallels ‘ircle 507 
H-P-M’s experience in the heavy machinery field. H-P-M’s ac 
reputation for dependability and performance in this field is i 
unmatched, has a complete line of hydraulic equipment for Pump, Compressor Drives 
both large and small systems. Write for our latest catalog. Features: Direct current motors for 
hydraulic pump, pneumatic com- 
pressor, and other drives are de- 
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ROTARY AIR 


| PRoouCcTS 
haw 


“Select from the quality 
Gast Line,” says C. E. 
Broadley, Ass't.Sales Mgr. 


f 


a 


. 


For long-lived high performance, get 


GAST *.: AIR PUMPS 


Here's the broad Gast Line of Air Compressors. Vacuum Pumps, too, 
are made in all these models. Capacities from .6 to 45 cfm., pressures 
to 30 psi., vacuum to 28” Hg eee vane design is simple, efficient, 
dependable. Positive, pulseless air delivery—no tank needed. For 
plant use cr O.E.M., get Gast 


Write for Gast Catalog; describe your specific needs 


GAST MANUFACTURING CORP. 

P. O. Box 117-D, Benton Harbor, Michigan 
See Catalog 
in Sweet's 
Design File @ AIR MOTORS TO 7 HP 


ROTARY @ COMPRESSORS TO 30 PS! 


; @ VACUUM PUMPS TO 28 IN 
“Ait may be your answer!" 


HYDRAULIC FILTERS 


STANDARD RESERVOIR TYPE —7 sizes 

. 5 to 50 gallon capacity and larger 
sizes on special order. 
MONO-BILT — Standard, All Stainless 
Steel in 7 sizes . . . 5 to 50 gallon capac 
ity and larger sizes on special order. 
MONO-BILT — 60 Mesh Sump Type in 
7 sizes ... 5 to 125 gallon capacity. 
MONO-ECONO — Specially Mono-Bilt 
with Monel Metal Insert . . . Cadmium 
plated top and bottom. 9 sizes . . . 5 to 
150 gallon capacity. 

| MONEL METAL 
INSERTS 


Line Type 


HYDRAULIC 
FILTER 


3 sizes .. . 5 gallon, 8 gallon and 10 gal. 
lon capacity. 
Send for descriptive circulars 


(CAPITAL 


ENGINEERING & MFG. CORP. 


5837 South Ashland Avenue, Chicago 34, Illinois 
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PRECISION 
TEFLON* 











Style 4505 “U” cups are accurately machined 
of virgin TEFLON to a special design devel- 
oped by HALOGEN. 246 standard sizes are 
available without tooling charges. : 


Also available: 
HALOGEN 
“y” 
RINGS 


two types avail- 
able for packed 
cylinders and 
other applications. 


Write for literature... 
our new 12 page brochure 
on “U” cups is yours 

for the asking. 


tc pred 


INSULATOR & SEAL CORP. 
9960 Pacific Ave. © Franklin Park, Ill. 
“Engineers and manufacturers 


TEFLON* Products” 





*DuPont 
T.M. 





LIABILITY 


i! 


First, imaginative design: then 
experienced thoroughness 
through development, tooling, 
production, assembly and tests, 
ill under strict quality control 
in an unusually well equipped 
pl int we can help you solve 


2 your spe ial problems 
@ SHUTTLE VALVES 
 & _< 
» 

— on 

~ J) 
\e' 3 

a 
@ RELIEF VALVES 


\ , . 
4 jenn. enh commg  j 


@ SELECTOR VALVES 


SOLENOID VALVES 
TRANSFER VALVES 
BRAKE VALVES 
PRESSURE REDUCERS 
FUEL PUMPS 
DEHYDRATORS 
COMPACT COMPRESSORS 


rit oe ita Fae 
wes on ole ae 
( 0 Ree hy 


“ircle 85 on Reader-Service Card 
116 


ANCE 


7 


| 


AEROSPACE 
COMPONENT 
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types of motors are: fluid cooled, 
temperature (600 F and 
explosion-proof, submersi- 


higher 

above 5 
ble, and gearhead. Features of each 
motor are given together with sug- 
gested applications. Specifications 
such as horsepower, voltage, size, 
and weight are also given.—Hoover 


Electric Co., Los Angeles, Calif 
508 5 - 


Ultra-High Vacuum Couplings 


Features: No leaks are detectable 
on a helium mass spectrometer with 


atmos. 
sim- 
ply. All metal design permits opera- 
temperatures 
through 
Machine Co., 


a sensitivity 1.7 x 10°” 


ce ‘sec/division. Reassembles 
ion at elevated 


Available in 
i Cajon 


sizes tor \” 
‘” tubing 


Cleveland 
509 


Miniature Pressure 
Transducer 


output 
telemetry 


Features: High 
transducer for 


pressurt 
and con 
trol applications in missiles. Entire 
mechanism, including the potent 
ometer element, is hermetically 
sealed in a stainless steel case 

Specifications: All effects of line- 
arity, hysteresis, resolution, friction, 


repeatability, and interchange- 
ability are within a static accuracy 
band of +1.5%. Time constant is 
less than 2 millisec. Temperature 
sensitivity is less than 0.005%/de- 
gree F over an operating range of 

150 F to 225F. Counterbalanced 
mechanism permits operation under 


vibration of 25g to 2000 cps. Unit 
is less than 1” in diameter and 2” 
long and weighs 3% oz including 
pressure and electrical connections. 
Standard units are available in 8 
ranges from 0 to 5000 psi. Output 
to 75 Vv. 

Designation: P104 series.—Trans- 
Sonics, Inc., Burlington, Mass. 


e §10 on Re 
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Elastomeric Compound 


Features: For O-rings, seals, and 
packings for precision instruments 
and systems containing fluourocar- 
fluids and lubricants, and 
helium. Accelerated service tests 
indicate integrity greate1 
than 5 years. O-rings are suited for 
inertial guidance equipment. O- 
rings are molded in chrome-plated 
tooling to prevent contamination. 
Designation: FR6-60-13—Fargo 
Rubber Corp., Los Angeles, Calif 


e 511 or ider-Service 
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service 


Miniature Metering Valve 


Features: Small, metering, globe 
valve with male ports is for use 
with gases and liquids such as hy- 
draulic oils, water, and fuels. 


Specifications: Valve body is %” 
x %&” x 1%". Valve is 2%” high fully 
opened. Operating torque is 4 in.- 
lb. at 2500 psi. Operating pressures 
from high vacuum to 3500 psi 
Weight is 0.31 Ib. 


Designation: INS736.—Robbins 
Aviation, Inc., Los Angeles, Calif. 


e 512 


Service Card 


Helium Regulator 


Features: Helium regulator con- 
trols missile fuel tank pres- 
sure. Two-stage design reduces ef- 
fect of large flow ranges and 
variations in temperature and inlet 
pressure. Usual balancing devices 
requiring dynamic seals are 


HYDRAULICS & PNEUMATICS 





omitted. Instead static and poppet 
seals and synthetic material dia 
phragms are used. Each seal is At the right a McDonald 
leflon seated. Diaphragms are pro- Green Quail Missile is 
tected from over pressure by an being launched from a 
_ ~~ ‘ ,* B-47. The Green Quail 


ground support trailer is 
shown below. 


interstage relief valve. Changing 
diaphragm material allows valve to 
accept a variety of gases or fluids 
Designation: No. 434101—Dyna- 
Matics Corporation, Sun Valley, 
Calif 

513 


Electrohydraulic Servovalve 


Features: Ultra high response 
servovalve controls a hydraulically 
tuneable magnetron tube requiring 
osed loop amplitude response 
+2 db from 0 to 100 cps with 
amplitude of 0.15 in. and a 
itic positional accuracy ol 
0.0015 


Specifications: Operating pressure 


is 600 psi. Rated no-load flow is . 
| gpm. 2-coil, 4-wire configuration. Trailer mounted 
Weight is 0.9 Ib. Size, about 3” x " 

24” x 1%” RMC-Lindsay 
Designation: UHR.—Dalmo Victor 

Co., Division of Textron, Inc., Bel- pressure gauges 


mont, Calif 


514 on Rea rd give fast, dependable systems check 


satiate Ginnd Valeo for unerring flight of Green Quail 


° \ alive W . » ° eee . 
Features: lve blows down ot Fast, because they are designed for maximum readability and quick response. 


eet Oo g wesst > Ps - . ° ° ° hs 
bleeds off high ae See ee hy Dependable, because of their simple direct-drive operation and precise 
draulic systems. Easy manual actua 


; construction. 

tion. Five in.-lb. torque fully opens The RMC-Lindsay gauge is completely different from the usual pressure 
or closes valve in a quarter turn at gauge. Instead of the common “C” type bourdon tube, the RMC pressure 
element is a helical bourdon coil which offers greater resiliency and longer 
accurate cycling life. Instead of the pointer being actuated through the usual 
linkages, gears, hair springs and the like, the RMC pointer is attached 
directly to the end of the helical bourdon pressure element. This eliminates 
waver and lag, wear and slippage; provides exceptional resistance to the 
destructive effects of vibration, shock and pulsating pressures. 


For complete information, write, wire or phone: 


ROCHESTER MFG. CO. OF CALIFORNIA 
1401-C S. Shamrock Avenue, Monrovia, Cal. 


ROCHESTER MANUFACTURING CO., INC. 
. 209-C Rockwood Street, Rochester 10, N.Y. 
3000 psi Qualified for missile sys VT 


tems; reports are on file. Chromic A 


Continued on page |18 Y 
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COUP 


QuIcK 
ei i-lele], | i-tens 


SELF 
SEALING 


HYDRAULIC 


LINGS 


Thanks to non-metallic seals, 
the new Stratoflex all-purpose 
couplings guarantee a positive 
self-sealing unit when connected 
or disconnected. When the two 
halves are connected, the valves 
open automatically to assure 
maximum flow, with a minimum of 
pressure drop. 


Stratoflex Self-Sealing Couplings 
are available in three designs: 
wing nut, hex nut and knurl sleeve, 
with NPTF Pipe Thread or SAE 
“"O’’-Ring Boss Thread, in sizes 
rangi from %" to 1%". 

Stéateflex Quick-Disconnect 
Couplings are furnished in NPTF 


Bass Thread, with 
fr 


ize range 


A 


For complete information on 
Stratoflex Hydraulic Coup- 
lings, write for Stratoflex 
Bulletin S-6 immediately 


Pipe Thtead and Filbes sens 
} 








TRATOERY 


P.O. Box 10398 Fort Worth, Texas 


Branch Plants: Hawthorne, Cal., Fort Wayne, Toronto 
in Canada: Stratofiex of Canada, inc. 


SALES OFFICES: 


Atlanta, Chicago 
Cleveland, Dayton 
\ Detroit, Fort Wayne 
‘ x 4 Fort Worth, Hawthorne 
c¥ } | Houston, Kansas City 
ba Yr Milwaukee, New York 
HE. =" Orlando. Philadelphia 
Sas & Pittsburgh, San Diego 
San Franciseo, Seattle 
Toronto, Tulsa 





TREATORLER 
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sivated stainless steel spring. Leak- 
proofed by twin O-rings in ma- 
chined grooves around plug periph- 
ery. O-ring material may be varied. 


Specifications: Weighs 0.06 lb. 
Operates at temperatures from 
—65 F to 300 F and pressures from 
0 to 3000 psi. Flow rates from 40 
to 60 ifm at 3000 psi. 


Designation: P-416 type—James, 
Pond & Clark, Inc., Pasadena, Calif. 


Circle 515 


jer-Service Card 


Lightweight, 3-Way, 
Solenoid Valve 


Features: 3-way, 3-position, sole- 
noid-operated, spool valve controls 
high fluids in aircraft 
emergency power systems for hy- 
draulic motor supply and return 
lines. Valve selects from either of 
two independent sources of supply 
or shuts off all supply and return 
ports. Two-piece spool permits 
minimum bore clearances by re- 
ducing the valve bore length. 


pressure 


Specifications: Twin, 1.5 amp, 18- 
30-vde solenoids. NC, neutral when 
de-energized. Inlet pressure range 
is 700 to 3000 psi, with tempera- 
tures from —65 to 160 F. Weight 
is 3.9 lb.—AiResearch Manufactur- 
ing Div., The Garrett Corp., Phoe- 
nix, Arizona. 


e 516 


Cryogenic Dynamic Seal 
Features: No leakage at tempera- 
tures from —423 to 400 F in con- 
tact with liquid hydrogen, nitrogen, 
and oxygen. Fits into external or in- 
ternal O-ring grooves. Seal con- 
sists of a seal ring of Teflon and a 
spring ring of stainless steel. The 
ring is oval in cross section and 
wound at a slant angle to provide 
the sealing load. 
Specifications: For rotating or re- 
ciprocating applications at pres- 
sures from vacuum to 20,000 psi. 
Stock sizes from 3/16” to 2%” 
diameter. Also available for use in 
acids, fuels, and very low friction 
applications 
Designation: Bal Seals.—Balsells 
Engineering Co., Santa Fe Springs, 
Calif 
‘ircle §17 on Reader-Service Card 
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ALLOY STEEL 
Needle Vaive 
with YE LLOW handle 


Series 1900 


working pressures 
up to 40,000 ps! 


These three bulletins, cover- 
ing alloy steel, 416 stainless 
steel, and 316 stainless steel 
valves will be sent to you in 
a binder. Write. 





a 


nLess STEEL 
le Valve 
th q handle 
i 
w Series 4936 


working pressures 
up to 6,000 ps! 


316 STA! 
Nee 


SERIES 





rs] press 


kin > 
wor 40,000 ps! 


up to 
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A MARSH Valve for every purpose 


Yes, three great series of needle throttling 
valves. Great in design and construction. 
Great in range of corrosion resistant service. 
Great in range of sizes and patterns. 

All three series share the basic design and 
construction that has set new standards for 
Marsh Needle Valves. 

All give smooth, close regulation and posi- 
tive shut-off from a few pounds pressure up 
to high pressures. 

All have body and stem guides machined 
from solid bar stock to provide extra strength 
and valve life. 

All have precision ground stems and long 
fine-pitched accurately-machined stem 
threads for micrometer regulation and tight 
shut-off. 

All have deep inlet and outlet threads for 
tight make-up. 

All have special, long-lasting, readily-re- 
placed, special ‘‘Marpak”’ packing incorpo- 


rating all-but-indestructible Teflon in the 
stainless steel series. 

You see a globe valve representing each 
series here. Note that the color of the handle 
identifies the series. Valves come to you in- 
dividually sealed in strong, transparent plas- 
tic packages. In appearance, in operation, in 
service life you have in these valves the kind 
of product that only Marsh experience in 
both valve making and instrument making 
could produce. 

Globe and angle valves in all three series 
are available with double female connections 
in sizes 4", 4%", %", 4%”, 34” and 1”—with 
male inlet and female outlet in sizes 44” and 
14". Panel mounted types in all sizes. Write 
for bulletins. 


MARSH INSTRUMENT COMPANY, Dept. 19 
Skokie, tl. Division of Colorado Oil 4 Gas Corporation 
Marsh Instrument & Valve Co., (Canada) Ltd., 
8407 103rd St., Edmonton, Alberta, Canada 
Houston Branch Plant, 1121 Rothwell St., 

Sect. 15, Houston, Texas 


MARSH et ceten 
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t i Presenting! 





Logpoo* 


NATIONAL BUD UNITIZED 


TRADE MARK 








Flanges, if desired, are available to 
mplify positioning and remova 


National BUD UNITIZED has integral wear ring presenting 
rubber surface to shaft. Wear ring turns with shaft, 
ealing lip is never exposed to damage, cannot score shaft 


A new unitized oil-seal-and-wear ring that eliminates: 


SHAFT WEAR OR SCORING 
SEPARATE METAL WEAR SLEEVES 
EXPENSIVE SHAFT FINISHES 
COSTLY SHAFT RE-MACHINING 
SEALING LIP INSTALLATION DAMAGE 
SPECIAL INSTALLATION PROCEDURES 


New National BUD UNITIZED seals are now in pro- 
duction, in a limited range of sizes, for heavy oil and 
grease sealing applications including truck, bus 
and tractor uses. Still newer BUD UNITIZED seals are 
on the way for higher speed automotive and similar 
uses 

Changing a National BUD UNITIZED oil seal auto- 
matically changes the wear sleeve — in one fast, sim- 
ple operation. Since the seal has its own integral 


wear ring, it is almost impossible to install it other 
than squarely on the shaft. Expensive shaft finishing 
is no longer a necessity, nor is leakage under a metal 
wear ring 4 problem — both thanks to the rubber sur- 
face BUD tanks presents to the shaft. 

For complete details or skilled engineering help on 
application of BUD UNITIZED seals, write direct, or 
call your National Seal Applications Engineer. You'll 
find him in the Yellow Pages, under Oil Seals. 


NATIONAL SEAL 


Division, Federal-Mogu!-Bower Bearings, Inc 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio, Redwood City 


and Downey, Californio 
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AEROSPACE 


NEWS 


i —{ 


from the fluid power field 


Pall Corp. names vice 
president, appoints manager 


Henry Petronis has been ap- 
pointed vice president-manufactur- 
ing of the Pall Corp., Glen Cove, 
N. Y. He will be responsible for all 
manutacturing operations of the 


, 
ai 

Farris Petronis 
Pall Corp. and its subsidiaries and 
divisions, in addition to his present 
function as president of Glen Com- 
ponents Corp., precision machin 
ing subsidiary of Pall 

John A. Farris has been named 

manager of engineering liaison by 
Aircraft Porous Media, Inc., an- 
other subsidiary of Pall Corp. Far- 
ris is a member of the SAE Com- 
mittee A-6 Contamination Control 
Panel and the Filters Standards 
Panel 


Hydraulic Research wins 
actuator contract, appoints 
contracts manager 

Hydraulic Research and Manu 
facturing Co., Burbank, Calif., has 
received a contract from Convair 
Astronautics, for electrohydraulic 
steering actuators for the Atlas 
missile. S. A. Baker, secretary- 
treasurer of Hydraulic Research, 
has been appointed manager of 
contracts. He has been with the 
firm since 1954 


General Controls to produce 
capsulated valve 

The Aircraft/Electronic Controls 
Div. of General Controls Co., Bur 
bank, Calif., has received a contract 


December, 1960 


to produce a special solenoid-ac- 
tuated switching valve for use in 
the Bomarc B missile. The valve is 
completely capsulated in the ramjet 
engine. Advanced design makes the 
valve smaller and more reliable. 
Che project is headed by engineer- 
ing manager John P. Etcheverry 


Wiggens Connectors 
appoints Muenchow 


Ralph H. Muenchow has been 
appointed senior field engineer for 
Wiggens Connectors. He will be 
located in Dayton and will be re- 
sponsible for sales of Wiggen’s 
products in Ohio and Michigan. 


Analyzer measures valve 
operating time 

An automatic valve operation 
analyzer for measurement of time 
intervals in sequential operation of 
solenoid-operated valves or relay- 
actuated components has been in- 
troduced by Consolidated Avionics 
Corp., Westbury, N. Y. The unit 





4 


also provides position time plots 
for linear or non-linear valve mo- 
tion. The unit measures time inter- 
vals as short as 0.1 millisecond and 
presents the readings in printed 
form and graphically. As many 
as 12 sequential events occuring 
within three seconds can be auto- 
matically timed. 

Continued on page 122 
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*K SPELLED BACK- 
WARDS IS BULB-WE 
DO NOT SELL BULBS, 
BUT IF YOU'RE ALL 
AT SEA ABOUT 
THINGS HYDRAULIC 
+e CALL, WE'LL TALK! 


UNIVERSAL 
HYDRAULICS 


DIVISION OF HOLAN CORPORATION 


4500 BEIDLER ROAD 
WILLOUGHBY, OHIO 
WHITEHALL 2-4595 
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For the most exacting 
applications and 


maximum reliability | 
| 


Manifold Valve * Sequence Valve 


Cast aluminum body 
Combines two check 
valves ond a 
sequence veive 


®@ Machined aluminum 
body 

® Combines two 
adjustable relief valves 
and needle valve : 

© Permits selection of Capacity 7 gpm 





different operating Operating pressure 
pressures 3,000 psi 


Manifold Valves 


combining Modular- 
Cartridge type valves 


designed and produced 





to your specifications. 


Custom produced as _ individual 
modular-cartridge type valves for 
insertion into your manifold or as 
a completely integrated manifold 
assembly, these valves simplify cir- 
cuitry— permit greater design free- 
dom and substantial cost and weight 
reduction 

The modular cartridge valves 
may be removed for servicing with- 
out disconnecting any lines and re 
luce leakage points, connectors, fit- 
tings and lines 

The illustrated valves are another 
example of Fluid Regulators capa 
bilities to produce many types of 
valves that meet specific user re- 
quirements. Contact us today, for 
prompt action on specific problems. 


Fi sn 


CORPORATION 


313 GILLETTE STREET * PAINESVILLE, OHIO 
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NEWS --® 


from the fluid power field 


Airline manager inspects 
REF test stand 


Rudolph Christensen of Scan- 


dinavian Airlines System spent 


SPECIAL DESIGN FEATURES of the 
new hydraulic test stand are pointed out 
by Morris Rochman (right), president of 
REF Manufacturing Corp., to Rudolph 
Christensen. 


several days recently at REF Man- 
ufacturing Corp., Mineola, L. L, 
N. Y., checking out a large, hy- 
draulic accessories test stand built 
for SAS. Christensen is manager 
of engine and accessory overhaul 


in Copenhagen. The new test 
stand was specifically designed to 
check all hydraulic components on 
DC-8 jet aircraft. 


Hydro-Aire joins Crane group 


Hydro-Aire Company, Burbank, 
Calif. has become part of the re- 
cently formed Systems and Control 
Group of the Crane Company. A 
division of Crane since 1951, 
Hydro-Aire is joined in the new 
group by Chapman Valve Manu 
facturing Co., and Swarthout Com- 
pany, two other divisions of Crane. 
In charge of the group will be 
Dale A. Lichty, president of 
Hydro-Aire for the past three 
years. 


Pesco fuel pump 
manufactured by Lucas-Rotax 

Aircraft fuel pumps developed 
by Pesco Products Division, Borg- 
Warner Corp., Bedford, Ohio, will 
be manufactured in Canada by 
Lucas-Rotax, Ltd. The pump will 
be used on General Electric's J-79 
engine for the Lockheed F-104 
aircraft, for which Lucas-Rotax is 
a major supplier of engine access- 
ories. 





 §TOP EQUIPMENT SAFELY 
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AIR POWERED or HYDRAULIC 
BRAKE SYSTEMS 


Wagner makes both air powered and hydraulic industrial 
braking systems that stop your equipment safely, easily, 


economically. 


WAGNER AIR POWERED BRAKING SYSTEMS use the 
same heavy-duty brakes that Wagner builds for hydraulically 


operated overhead crane brakes. Application is flexible . . 


. any 


number of brakes and control points may be used at reasonable 


distances from each other. 


WAGNER HYDRAULIC BRAKE SYSTEMS let you put the 
right braking system on your large or small cranes. Example: 
new 6” x 3” size brakes are perfect for floor-operated or small 


cab-operated cranes. 


Let your nearby Wagner Sales Engineer help you select the 
braking system best suited to your needs. Call him today. 


wiséo-4 


Wagner Electric @rporation 


6387 PLYMOUTH AVENUE, ST. LOVIS 33, MISSOURI 
Circle 138 on Reader-Service Card 
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NEW! Pneu-trol ° 
QUICK EXHAUST VALVE 


Fast air dumping AT THE CYLIN- 
DER permits use of smaller valves 


and piping . . . INCREASES 
EFFICIENCY AND SPEEDS 
INLET 


nea [EE] 
AIR INLET 
TO CYLINDER t 


FIG. 2 AIR 
EXHAUSTING 


CYLINDER FROM 
CYLINDER 


Air moves freely through open 
passages formed by 12 holes 
spaced around periphery of 
diaphragm and into cylinder 
(Fig. 1). When inlet pressure 
is relieved (by actuating valve 
in control circuit) the buildup 
of cylinder return pressure 
closes inlet holes and snaps the 
plug off exhaust port (Fig. 2) 
closing inlet port and allowing 
instantaneous evacuation of 
exhaust air. Write for complete 
details, specifications and prices. 


Operating Pressurt ¢ 
1 to 125 PSI 
For ¥" and Ya” pipe sizes 














TYPICAL APPLICATIONS of 
Quick Exhaust Valves in Sin- 
gle and Double Acting Cylin- 
ders. Because exhaust air is 
dumped at cylinder, smaller 
diameter piping and smalier 
selector valves can be used. 


MINIATURE MULTI-CHANNEL 


HERMOCOUPLE 





Sacl-Guaed 


METALLIC ROD 
WIPERS 

“Wipe off” dirt ac- 
cumulation with rub- 
ber mounted, flexible 
bronze knife edges. 
Perform better, for 
longer. 


MONOPAK 
CARTRIDGE 
Compact, all-in-one 
package of packing, 
bearings, and rod 
wipers. Air or hy- 
draulic cylinders. No 
machining or adjust- 
ments. 
somone em 


MONOPAK ROD 
PACKING 

A highly efficient 
bearing and seal 
package for air or 
hydraulic use. Avail- 
able in all desired 


REFERENCE | . ee 
SiG) lounie) EE ONOPAK 


MONOPAK 


FOR 


AIRBORNE 
& TEST CELLS 





* Precision and regulation, to 
3°F or better by multiple 
temperature controls 
24 volts AC or DC or 115 
Volts AC, DC less than 50 
watts 
Field adjustable or fixed ref- 
erence temperature with 
built in resistance tempera- 
ture monitor 


¢ From 5 to 30 circuits in an 
standard combination o 
thermocouple wire. 
Warm up time ' hour at 
—65° F. 
Environment: MIL-E-5272A. 
Ambient of —65 to +-200°F 
causes less than 3°F change 
in control temperature. 
Can be rack mounted for 
test cell operation 


i 
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YOUR ASSURANCE OF 
BETTER PNEUMATIC OR 
HYDRAULIC SEALING. 


PISTON PACKING 
A long lived, trouble- 
free, automotive type 
ring and packing for 
one or two piece 
pistons. 


Complete details and 
prices on request. 


VSMF—Reel F WRITE FOR DATA SHEET 
No. 7 


Tro Kisame 


INSTRUMENT COMPANY, INC. “32 / 


315 NO. ABERDEEN Si., CHICAGO 7, ILLINOIS 
Sales Representatives throughout the United States ond Conada 
Circle 4 on Reader-Service Card 


December, !960 
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The RECOMMENDED 
PRESCRIPTION for 


CURING MOISTURE...DIRT 
and LUBRICATION PROBLEMS in 


COMPRESSED AIR LINES 


FILTERS 


COMBINATION ASSEMBLIES 


TRIO CONTROLS 


AUTO. 
PNEUMATIC 
" CONTROLS 


DRAIN TRAPS 


OPTIONAL WITH THE 
NEW 


NON-SHAJTER PLASTIC BOWLS 
zes Ye" —-%"—Ya"—-%" ond 1” 


REPAIR 
REDUCE DOWN TIME 
MAINTENANCE 


Awuw Tole] 


1934 S. KOSTM’2 AVE. © CHICAGO 23, ILLINOIS 


Catalog 250 


Sent on Request 


CANADA—Higginson Equipment Sole, ltd 
DEALERS IN ALL Burlington, Ortario 
PRINCIPAL CITIES EUROPE —Herion-Werke 
Postfach 847, Stuttgart, Germany 


Pressure Regulating Valve 


The purpose of the valve is to regulate pressure in a 
hydraulic line regardless of any action in the circuit 
tending to build up pressure in the line downstream of 


the valve. 


@ Operation—The valve is connected to a source 
of high pressure fluid through its pressure connection. 
Fluid enters the valve through this connection. and 
flows through the orifices in the control piston and out 


Control Pressure connection Pressure 








piston \ | setting 




















aescty 


Regulated pressure —_ Excess pressure port 








the regulated pressure port. This piston remains sta- 
tionary until pressure in the regulated-pressure line 
increases enough to overcome spring force. The piston 
then moves right and its orifice moves out of align- 
ment with the orifices in the valve body. 

When pressure in the regulated-pressure line drops, 
the piston moves left aligning the orifices and allowing 
a greater quantity of fluid to flow. 

If flow from the regulated-pressure port is blocked 
and pressure downstream builds up, the piston moves 


| right and uncovers the excess pressure port. Fluid is 


relieved to tank through the passage in the valve body 
and through the spring chamber. 


U. S. Patent No. 2,940,463 by Ronald Balfour, as- 
signed to Orenda Engineers Ltd., Ontario, Canada. 


‘Dual-Piston Accumulator 


Leakage in either direction past the piston of a 


| piston-type accumulator reduces its effectivness. If 


gas leaks into the liquid, precharge pressure falls and 
the system becomes spongy. If liquid leaks past the 
piston, volume of the gas chamber is reduced. Here’s 
a recently-issued patent for an accumulator design that 
prevents intermixing of gas and liquid. 


@ Operation—The accumulator is precharged or 
connected to a source of gas under pressure at the con- 
nection on the left. The chamber at the rod end of the 

Continued on page 126 
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this is SEAL-GUARD*! 


CS iw 
fe 


the modern, truly efficient 
rod-wiping component 


The modern and most effective means for keeping your hydraulic 
and pneumatic systems clean is with Sea/l-Guard. This rod-wiping 
component consists of (1) two knife-like bronze wiper rings which 
throw all foreign matter outward as rod retracts into cylinder and 
(2) a synthetic rubber retaining ring which absorbs shock and side 
load, holds wipers in full contact with rod and provides an overall 


outside seal. 


Send today for all the facts on... SEAL-GUARD® 


write to E. F. Houghton & Co., 303 W. Lehigh Ave., Philadel- 


phia 33, Penna 


- 
bostt7s Portne, in Product’® 


Philadelphia, Pa. © Chicago, Ill. ¢ Carrollton, Ga. ¢ Detroit, Mich. ¢ San Francisco, Cal. ¢ Toronto Canada 


FLUID & AIR CONTROL VALVES 


DESIGNED FOR 
VOLUME USERS 


SPECS IN BRIEF... 


SIZES: 4%” to %4” NPT. 

PRESSURE RANGES: Up to 2000 PSI for brass 
and aluminum. Up to 5000 PSI for steel or 
stainless. 

MATERIALS: Stocked in brass and steel. Avail- 
able in stainless, aluminum, and other alloys 
to order. 

FEATURES: Low initial cost and less main- 
tenance. High flow-to-size ratios. “Straight- 
thru” principle cuts friction loss and clogging. 
Easy to install. 

USED BY the biggest names in American 
industry . . . and in military applications. 


DESIGN MANUAL 
Complete specifications and design aids in 
handy file-size folder is yours on request. Write 
on letterhead or use inquiry card 


TRUEB-FLO 
VV & 1 VE 


ompany, Inc. 


791 Bow St., Everett 49, Mass. 
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* LOW-COST 
* DEPENDABLE 
*% VERSATILE 

% TROUBLE-FREE 


CHECK VALVES 


” a 


‘Straight-thru’ design for 
highest flow and dependa- 
bility. Free-moving ball 
principle. 


FLOW CONTROL VALVES 


Adjust flow rate (in stepless 
ranges) with common screw- 
driver before, during, or after 
easy installation 


DUAL CONTROL VALVES 


Unique . . . controls flow in 
both directions independ- 
ently! True 2-way control for 
little more than the cost of 
one flow control valve. 





Precision Parts Assure 
Precision Performance from 


M] Cylinders! 


Internal Key 
Tie-Rodless Type 
Series 101A 

Air—150 psi—up to 

1500 psi Hydraulic. Fits 
where others won't 
Bulletin 101A 





ALL O-M CYLINDERS MEET JIC STANDARDS 


With all matching parts and mounts 
machined to close tolerances, O-M Air and 
Hydraulic Cylinders eliminate misalignment 
friction, unnecessary wear on rod, bearings 
packings,also reduce maintenance, 
when operated singly or in sequence under 
automatic cycling. The length and direction 
of piston rod travel is accurately controlled 
whether the job calls for moving a machine 
member, holding a tool, positioning, clamp- 
ing, releasing a work piece, activating an 
indexing table or other applications. In addi- 
tion, precise cushioning against piston 
shock on thrust and return strokes makes 
for smoother, dependable operation. 

O-M Cylinders are available in a complete 
range of sizes (14" to 8” bores) with standard 
or heavy-duty rods. Complete line of inter- 
changeable parts and mounts. Immediate 
delivery on most sizes. 

If you are designing air or hydraulic cyl- 
inders into original equipment for precision 
control of linear motion, coupon below will 
bring our latest bulletins showing construc- 
tion and dimensional details, engineering 
drawings, capacity chart and mounting data. 
For your copies, MAIL COUPON TODAY. 


Bulletin 101A for Internal Key Tie- 
Rodless type Air and Hydraulic Cylinders 
featured above. 

Bulletin 105A—improved Tie-Rod (Heavy 
Duty) Cylinders Hydraulic 2000 psi; 3000 
psi non-shock. 

Bulletin 107—Automation (Heavy Duty) 
Air Cylinder for 200 psi operation. 
Bulletin 108—Automation (Heavy Duty) 
Hydraulic Cylinder—for 1000 psi operation. 





ORTMAN-MILLER MACHINE COMPANY 
| 143rd Street, Hammond, Indiana 
Send Bulletins 


0 Hove representative 0 101A 0 107 
wa OC) 1054) =) 108 


Nome , - Position. 
Compony 
Address 


City — Zone____ State 
—— 














Start here, 
go anywhere... 


with new freedom of design in 
hydraulic pump application 


Right at this coupling, there is a meeting of minds 
between pump designer and motor designer. 
Jack & Heintz can build the drive end to suit your 
individual requirements for mounting, alignment 
or coupling—just like that! 

Change the flange length, flange diameter. Call 
for additional horse,ower . . . higher ratings for 
intermittent duty. Make it more compact. Mount 
it upside down. Jack & Heintz can do it .. . can 
customize the perfect motor for your hydraulic 
pump application. 

In fact, whatever your specs, Jack & Heintz 
can deliver a sma/ler, lighter motor than any 
conventional motor. And eliminate all 
alignment problems! 

Here’s the “ball park” 

HORSEPOWER to 1'., single phase, ‘4 to 2 three phase 
SPEEDS: 3450, 1725 or 1140 rpm 

FRAME: J66 or special 

ENCLOSURE: Open or totally enclosed, or special 

BASE: Standard NEMA, or special 

MOUNTING: Vertical, horizontal or special 


follows receipt of your DESIGN YOUR | 
inquiry. Write today PRODUCT TO DO 
JACK & HEINTZ, A JOB—NOT TO 

17620 Broadway FIT A MOTOR | 


Prompt quotation 


Cleveland 1, Ohio 


7 . 
aslomized 


) Wer 7 & |S bop 2 
=a al on a - hom lon ge) -s— 
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FLUID POWER PATENTS 





accumulator piston connects to the hydraulic system. 
The piston red extends through a separator and con 
nects to a leakage control piston. 

The accumulator piston has an annular groove be 
tween two O-rings. This groove connects to a passage 
through the piston rod to the head end of the leakage 


Mydroulic system 
Leakage control piston 











Accumulotor piston ~ Retietl valve 
control piston. A relief valve in the end cap maintains 
only a few pounds pressure in this chamber. Relieving 
the pressure between the piston seals increases the pres 
sure drop across the seals giving a greater sealing 
force. 

Fluid that leaks by the seal dividing the cylinders 
returns to tank through the port in the rod end of the 
leakage control cylinder. 

The relief valve not only maintains a low pressure 
in the head end of the leakage control cylinder. but it 
also prevents dirt from entering the cylinder when the 
piston moves left 
U.S. Patent No. 2.937.663 by Benjamin N. Ashton 
and Raymond J. Barton. assigned to Electrol Ine.. 
Kingston, New York 


Other Patents Issued 


FLOW REGULATOR 
Vo. 2,917,269 by Robert H. Walker, Houston, Texas. 


DIAPHRAGM VALVE 
Vo. 2.916.255 by Gordon 7. Koehler, assigned to 
Koehler Aircraft Products Co., Dayton. Ohio 


PUMP CONTROL 

No. 2.921.439 by Fredrick G. Krafft and Walter 
Ernst, assigned to The Thompson Grinder Co., Spring- 
field, Ohio. 


SERVOMECHANISM 
No. 2,992,400 by Herman R. Lorence, assigned to 


Hughes Tool Company, Houston, Texas. 


DIVERTER VALVE 
No. 2.919.717 by James G. Bradbury, assigned to 


Hays Manufacturing Co., Erie, Pa 
PNEUMATIC CONTROL VALVE 

Vo. 2.921.158 by Wesley L. Taylor. assigned to The 
Dole Valve Company, Morton Grove, Ill. 


| PRESSURE REDUCER 


Vo. 2.920.647 by Jean Mercier. New York, N. 


VARIABLE VOLUME PUMP 
No. 2,922,376 by Melvin C. Hankel and Burdette 
W. Foss, assigned to Tokheim Corp., Fort Wayne, Ind. 
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AIR-MITE cvunpers 
4 


HIGH TORQUE 
VARIABLE 
SPEED (1-100 


Alr-Mire Cylinders—made in Single 
or Double Acting Series, in 4 mount- 
ing types, are high quality cylinders 
at a low price. Simple, rugged design 
and compact construction give them 
long life, permit easy mounting on 
jigs, fixtures, tools, or machines. 
Used wherever power holding, push- 
ing, pulling, or lifting is required, 
Arr-Mite Cylinders will meet your 
most exacting requirements of de- 
pendability and long life. Write for 





QUALITY FEATURES: 

1 Ground and 
olished steel ram 
Bronze oilless ram 
bushing 

3 High strength 
aluminum alloy 
cylinder heads 

a Brass, true-bore 
cylinders 
Five steel tie rods 


r.p.m.) 


HYDRAULIC 
MOTORS 


Mark IV—S cylinder 4,500 Ibs. ft. at 2,000 p.s.i. (Speed 
1—100 R.P.M. reversible). Overall efficiency 90% —95%. 
Mark V—7 cylinder 6,600 Ibs. ft. at 2,000 p.s.i. (Speed 











complete catalog and prices. 


AIR MITE 


LOCK OUT AIR FOR MACHINE 


REPAIR 


UNLOCKED TRoss 


Locks 

Out and 
eXhausts 
VALVE 


Lock out air that operates a 
machine, as a safeguard when 
making machine repairs. The 
Ross L-O-X Valve installs in 
the supply line leading to the 
machine, upstream of any 
operating valve. Designed so that when closed, 
supply-air to the machine is shut off and air down- 
stream is exhausted. Can be padlocked in this position. 


DEVICES, INC. 


4401 W. Kinzie St.. Chicago 24. II! 











More L-O-X valves can be incorporated in the circuit 
to shut off and exhaust various segments of the 
circuit. Detented open; very low pressure drop; Light- 
weight aluminum construction. Call your Ross repre- 
sentative or write for literature. 


FRoss OPERATING VALVE CO. 
105 EAST GOLDEN GATE AVE. . DETROIT 3, MICH. 
117 Reader-Service Card 
December, | 960 


1—75 R.P.M. reversible). Overall efficiency 90% —95%,. 
Ideal drive for conveyors, rolling mills, cranes, tractors, 
cement mixers, drills, and most mechanical handling 


applications 





4” HYDRAULIC BENDER 

Standard equipment includes 2”— 4” formers tor steam 
and gas pipes. The machine can be supplied either Hand 
Operated or Motorised and accessories are available for 
?”°—14" steam and gas pipes, flat bar bending up to 

7° x 3?” section and electrical conduits up to 3”. 

A complete range of Hydraulic Pipe and Tube Benders 
}” to 18" dia. Pipes is available. 


CHAMBERLAIN INDUSTRIES LTD. 


Staffa Works, Argall Ave., Leyton, London, E.10, England. 


& Leytonstone 3678 


(MEMBER OF THE CHAMBERLAIN GROUP OF COMPANIES) 
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. NEW 
PRODUCTS 


This is a 


pressure- 





drop 


indicator 





it is used to 

continuously indicate pres- 

sure drop across hydraulic 
and pneumatic filters. As 

part of its high-pressure 
construction, no physical 

connection exists between 
the moving pointer and the 

pressure chambers 
magnetic coupling. 

Bulletin 91914 provides all 
the technical details. Send 

for it 


there’s a lot of magic 
in B & F servo components. 


Boonshaft and Fuchs Inc. 


HATBORO INDUSTRIAL PARK ° 


HATBORO © PA. 


Continued from page 56 


NEEDLE VALVES 


In 316 stainless steel. Teflon pack 
ing. Same basic design features as 
Marsh alloy ste el and 116 stainless 
steel needle valves. Globe, angle 
and panel-mounted types 
Specifications: For pressures to 
6000 psi, temperatures from LOO 
to 500 F. Sizes are ”, 4”, %”, %”, 
,” and 

Designation: Series 1936—Marsh 
Instrument Co., Div. Colorado Oil 
& Gas Corp., Skokie, lll 


312 


MAGNETIC LINE STRAINER 
Built-in, circular Alnico magnets 
are between removable filter disc 
screens. Screens remove non-mag- 


q 


netic matter. When strainer is dis- 
assembled, iron and magnetic fil- 
ings drop off disc covers. Meets 
ji 

Specifications: Strainers can trap 
particles from .003” to .005”.- 
Ripley Screen & Strainer Co., Filter 
Div., Farmington, Mich 


313 


GAGE PROTECTOR 


For gas. Pressure protection point 
can be adjusted without removing 
protector from system. Stops flow 
to gage when protection point is 
Automatic reset when 
pressure drops below protection 
point. Can be threaded directly to 
gage. Brass body and piston. Buna 
N O-rings 
Specifications: 1%” long. Maximum 
protection point is L000 psig. Han- 
dles inlet pressures to 3000 psig at 
10 to 200 F. Inlet and outlet 


reac hed 


comnections are 4 NPI female 
(Three range springs cover 30-150 
150-500, and 500-1000 psig. 
Desiqnation: 530 Gauge Protector 
~Hoke, Inc., Cresskill, N. J. 

° 314 Service C 


PRESSURE BALANCES 


Rapid enough for production-line 
calibration of pressure gages and 


transducers. Automatic weight lift 


- ers raise and lower weights by flip- 


ping a toggle valve. Pilot lights 
show balance. Weights not in use 
can be subtracted from weighing 
system without removing them 
from the balance. 
Specifications: Accuracies to 
1/20th of one percent. Models have 
upper limits of 10.000, 15.000, 20.- 
000. 50.000. and 100.000 psi 
Designation: Aminco line—Ameri- 


can Instrument Co.. Inc., Silver 
Spring, Md 


315 


HOSE ASSEMBLY MACHINE 


One-man machine grips work firm- 
ly in right and left directions. No 
need to hammer chuck closed or 
open. Unit also has universal-cen- 
tering rear chuck. Telescoping arm 


for driving a wrench in assembling 
Sealed, lubricated bearings and 
gear case. Requires no special serv- 
icing or maintenance. Powered by 
a 115-vac, 4-hp motor 
Designation: Model T-1500— 
Weatherhead Co., Ft. Wayne. 
e 316 on Reader-Servi ard 
Continued on page 130 
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One good Le Roi 
leads to another 
... USer reports 


One of the machines 
served by the Le Roi 
75S2 is the rivet drilling 
machine. The operator 
is shown gauging one 

of the drilled tubular 
rivets prior to finishing. 


LE ROI 75-HP STATIONARY COMPRESSOR 


First air-cooled Le Roi finishes 5S years of service with 
just routine cleaning and oi! changes! 


Shown above is a Le Roi 75S2 compressor recently installed at John Hassall, 
Inc., Westbury, Long Island, manufacturer of job-designed fasteners and parts. 


Picking Le Roi came naturally when Hassall found need for additional air 
power, Their last Le Roi has worked for five years without trouble, and has 
required only filter cleaning and oil changes for upkeep. 


Hassall was convinced they could save 30% on installation, get more air 
from less space, and reduce maintenance time about 40% if they installed 
the air-cooled Le Roi 75S2 rather than a water-cooled air compressor. 


Moreover, Le Roi compactness permits installation near the point of use, 
with less piping and air loss. Air-cooling eliminates costly plumbing and 
water-line freeze-ups .. . permits indoor or outdoor installation. Dual control 
gives you constant speed or automatic start-stop operation. 


Pick Westinghouse unit-type or Le Roi stationary air compressors for your 
needs. Sizes from 14 to 100 hp. See your Le Roi distributor, or write to 
Le Roi Division, Westinghouse Air Brake Co., Sidney, Ohio. 


sc-O7 


LEROI 
STATIONARY 
COMPRESSORS 


PORTABLE AND TRACTAIR® AIR COMPRESSORS + STATIONARY AIR COMPRESSORS «+ AIR TOOLS 





port shaft. Port plate is free to 


NEW move axially within limits. This 
permits cold starts and pressure 
PRODUCTS 


VANE PUMPS 


Housing has ball bearing, shaft 
seal, and inlet connection. Pump 
ing cartridge has rotor, vanes, cam 
ring, and floating front-port plate 
End cap has roller-bearing assembly 
ind outlet connection. This bearing 
ind ball bearing in housing sup 


loading. Leakage goes back to 
suction. No drain lines. Standard 2 
bolt, C-type SAE mounting flang: 


with CROSS 
HYDRAULIC CYLINDERS 


stay “on the with dependable, rugged Cross 
Hydraulic Cylinders. Like Cross customers every 
where, you too, will appreciate the fast, courteous 

1 get from Cross. Phone for 


sspalit o t 
quality-built 


ependabie service yo 
speedy delivery on any quantity 


your specifications. Contact Cross Engineering 


Department, today 


m RUGGED 
= DEPENDABLE 
m ECONOMICAL 


CUSTOM/DESTONED CYLINDERS 
FORAEVERY APPLICATION 


J 
ft 


\ ¥ y 
> 


Engineered Quality 


,ce 

\G : ' 
Lowest-¥* Cylinders Available 
trade mark of Quality in Hydraulic Cylinders. . . 


CROSS MANUFACTURING CO. 


LEWIS, KANSAS —.PHONE EA 4-5525 














WRITE « WIRE « PHONE... TODAY!! 
ee eel 
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End cap can rotate to four posi- 
tions. Port pads match 4-bolt SAE 
port pads 

Specifications: For continuous op- 
eration at pressures to 2500 psi 
For speeds to 2500 rpm. Rated at 
8, 11, 14, and 17 gpm at 1200 
rpm, 0 psi 

Designation: TIC series.—Denison 
Engineering Div., American Braké 
Shoe Co., Columbus, Ohio 


317 


4-WAY AIR VALVE 


2-position, poppet-type valve is 
sub-base mounted. Replaceable, 
resilient seals cushion moving parts 


Tapered sealing surfaces. Internal 
parts are interchangeable with 
those of other 3 and 4-way valves 
Specifications: 1” capacity. Ports 
are 4”, 1”, and 14” NPT.—Hoffman 
Valves, Inc., Dayton 


318 


QUICK-OPENING VALVE 


For panel mounting. Operates in 
less than % of a turn. Machined 
from brass bar stock. 


A 


Specifications: 2-way valves for 

100 psi. 3-way valves for 125 psi. 

3/16” orifice. In all combinations 

of %” and 4%” male and female pipe 

ports and %” male pipe ports.—Gen- 

erant Engineering Co., Newark. 
319 on Reader-Service C 


MINIATURE AIR SWITCH 


Magnet-actuated switch is for pneu- 
matic circuits where only a very 
low actuating force is available. No 
mechanical linkage or striking parts 
Can replace electrical components. 
Snap action when energized or de- 
energized by a small magnet on a 


Continued on page 1|32 
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52 ider-Service urd 
Start heavy loads smoothly 


with high-torque air motor 


Send for 
o Bulletin 


Here’s an air motor that develops high starting torque 

. maintains smooth power under all speed and load 
conditions. Gardner-Denver’s 5-cylinder design pro- 
vides overlapping power impulses. At least two cylin- 
ders are always on power stroke—three during part 
of cycle. Starts heavy loads easily . accelerates 
smoothly. Six sizes from 2 to 16 hp. Direct drive or 
built-in gear reduction. Reversible and nonreversible 
models. 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 
14 Curity Avenue, Toronto 16, Ontario 


GARDNER - DENWER 


VALVES 


@ CHECK VALVES 

@ RELIEF VALVES 

@ SHUTTLE VALVES 

@ CARTRIDGE VALVE INSERTS 
Specify Kep-O-seal! — leakproof con- 
struction designed for efficient fluid 
flow and reasonable cost. This name is 
your assurance of quality; backed by 
two generations of specialized service 
to industry. 

*PAT. APP'D. FOR 


Write for Complete Detailed Information. 


KEPNER PRODUCTS COMPANY 


West 59th Stree 


December, |960 


GENERAL 


ritane 


AF-500 and AF-500C 
CLEANABLE WOOL FELT 


Famous for its line of fluid filters, the Gen- 
eral Filters’ 500 series is highly representa- 
tive of Generals’ recognized efficiency. The 





model illustrated, built in two sizes, incor- 
porates a cleanable wool felt element and 
is especially recommended for economical 
protection of hydraulic oils, lubricating oils, 
hydrocarbon liquids, paints and varnishes. 
Lifetime iron and steel construction. Install 
with inlet at top or bottom. Wool element 
with wire screen core to prevent collapsing, 
5 or 15 microns, cleans easily in any suit- 


able solvent. 
AF-500-X SERIES 
with THROWAWAY Cartridge 


For quick filter changes with minimum machine shutdown 
the ’X” series is a proved performer. Choice of three phenol 
resin-treated pleated paper throwaway cartridges: 5, 15, 
or 35 microns. BIG filtering area — 3000 sq. in. — ideal for 


lowest cost performance. 


AF-500 CM and CMS 
HIGH PRESSURE 


iphupebaeenubGpesenenenepenenenivendhld 
Heavy-duty model for working pressure up 
to 1000 psi. Available in two sizes. Same 
cleanable wool felt element used in AF-500 
filter. 


3000 SERIES 


SUMP TYPE 
FILTER 


es 
Five sizes from 8 to 50 gpm. Monel mesh 
screen pleated element for submerged in- 
stallation. Can be installed individually or 
in multiples of two or more for greater 
capacity. 100-mesh standard — other sizes 


available. 


10 mMoNEY SAVING MODELS 


A General Filters’ wide range of fluid filters provide 
maximum service and performance for practically 


any industrial application. Meet J.I.C. standards. 


Write for information and prices 


‘GENERAL FILTERS, Inc. 


' 43800 GRAND RIVER AVE. + NOVI, MICHIGAN 
In Canada: Canadian General Filters, itd. 
39 Crockford Bivd., Scarborough, Ontario 
Circle 56 on Reader-Service Card 





HOW 
YOU SAVE... 


moving 
as limit o1 


| 


! 


Specifications 


( 


Bleed rate 
when deenergized 
ergized 


... getting drier 
Compressed Air 


Direct saving in the cost of cooling 
NX saves the price of the Niagara 


Aero After 


it 


Cooler (for compressed 


iess than two years. 


no cost, the drier air 


1a better operation and low- 
of all air-operated 


use 
lines, 


paint spraying, 


isting moisture-free alr 
r Water 


nse for piping, pumping, wa- 


oT 


saving also means 


nt and water disposal, or 
»use of water elsewhere in 

may be badly 
ita As 


yenents 


ro After Cooler assures 
cools 


the 


because it 


iir OT gas below 


» of the surrounding at- 


here can be no further 


your air lines. It con- 
noisture passing the 
the surface of which 
vaporated, transferring the 


s 


heat to th here. It is installed 


*atmosi] 
protected trom freezing in 


Balanced 


yutdoors 


winter the Niagara 


Wet Bulb Control 


OY 
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Write for Bulletin No 


1iddress Dept 


NIAGARA BLOWER COMPANY 
405 Lexington Ave., New York 17, N.Y. 


District Engineers 


. 
in Principal Cites of U S and Canade 


NEW 
PRODUCTS 


¢ ( 


nN 


lia 
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ment, Ine 


than-air 


cut-off 


( artridy: 
is easily dit 
ferential pressures, above and be 
low neoprene diaphragm, seal pop- 
pet valve against upper and lower 
seats. During travel between pop- 
pet seats, a small amount of ait 
blows out moisture and solids which 
have drained into sediment bowl 
No filter elements to replace 


Monel screens filters air 


removed. Momentary 


used 
Can 


valve sS 


mechanism. Can be 


proximity device 
oupled directly * lan 


seau rowmtrs 


Is 
Maximum pre 


and 
Specifications: Lower end is 
threaded k” male pipe for pipe or 
to drain In 4” 
‘”. and %” full-area pipe sizes 
Designation: Mark ADF-—O-E-M 
Equipment, Cleveland 


long \ 
25 psig 


hose condensate 


‘ircle 321 on R 


LOW-PRESSURE CYLINDERS 


Reverse trim packings. Multiple- 
lip rod wiper cleans in two direc 
Tube of hi-tensile brass. Pis 


at 


40TO when eT 


05 sctm LO psig 


Is 
tions 
2 07 


WV 


eighs less than 


Designation: Pneumation Model 


S—Associated Control Equip 


Corao v0lis Pa 
} 
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AIR FILTER 


Has automatic 
Centrifugal force spins out heavier 


All 


ton rod is hard chrome plated 


Self-cleaning rust-proof : 
St- | = | 


drain 


ferrous parts are 


Cartridge of two Specifications: For 200-psi air, 


solids 


DY-Yel=Valer-]e) (steer 1s 


Dihit-ta-Jelit-l i adl-j (elem A el) 


Relief Valve 


cela mt iled. @relel—la) 


Excellent in systems without filters and 


for hard rugged service 


le 


Accurate pressure control 


4444 @&? 


ST 


Fast acting. 


Tight seal before cracking 


1s / 4s 


as 


Economical, sturdy design 


@ Adjustable Ranges 
100 to 800 psi @ 250 to 1,500 psi @ 1,000 to 3,000 psi @ *,500 to 5,000 psi 
@ For oil — 4%", %” and 2” pipe (NPTF) 


Write for detailed literature. 
Manufacturers of Hydraulic Vaives and Devices 


Relief Valves © Check Valve- © Resirictor Valves 


Needle Valves @ Pilot Check Vclves © Special Valves 
Pressure Compensated Flow Regulators 





P.O. BOX 186 MENTOR, OHIO 


Member of National Fluid Power Association 
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oil or water. 21 mounting styles 
11 bore sizes from 1%” to 14” 


Piston seals and removable, car- 
tridge-type rod seals rated for —20 
to 150 F. 

Designation: Series A—S-P Mfg. 
Corp., Cleveland. 
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BALL VALVES MEANS EXPERIENCE 


No restriction to flow. Create no 

turbulence, and no pressure drop. For over 15 years Houdaille has been building custom designed hydraulic 
Dual seals. Mount in any position. rotary actuators for exacting military requirements. More recently this 
experience has been applied to special units for commercial use, a few 
of which are illustrated below. To bring the superior performance and 
higher operating pressures of the famous Houdaille Rotary Actuator to 
the greatest possible number of commercial users, Houdaille now pre- 
sents the HydRoAc, offered in a complete range of standard units with 
custom quality performance. 


Model which has ratchet opens 


with one pull, closes with one pull. 

In bronze, aluminum, stainless 

steel, and ductile iron. Choice of 

synthetic rubber seals. Balls are 

hard chrome plated in bronze and 

iron valves, hard anodyzed in alu- 

minum valves 

Specifications: Sizes from %” to 

2”. Operating pressures to 1000 

A total of 150,000 
, > in. /lbs. of output 
Designation: Hi-Flo—\ alve Div., This rod positioner for an atomic reactor torque at 3000 psi. is required from thi- 


psi 


Besley Corp Oakland was built by Houdaille to give 3000 in./Ibs. Houdaille Rotary Actuator used by an air 
. of torque at 1000 psi frame manufacturer for test equipment 


323 


PRESSURE SNUBBER 


Has 13 settings. Prevents damage 
and excessive wear of sensitive 
gages. Eliminates rapid fluctuation 
of needle. Selection of various com- 
binations of three stainless steel 


© 


Houdaille Hydraulic Rotary Actuator oper- Houdaille Hydraulic Rotary Actuator for 


ates at 2000 psi. to move giant radar antenna spinner plow operates at 1500 psi., provides 
fa with 137,000 in./Ibs. of output torque output torque of 8400 in./lbs. 


pins varies snubbing action. Pins 

have different diameters. Snubbing Send this coupon for more Vame 

information on Houdaille’s 

. . HydRoAc line, which offers 

pins Can be changed Ww ithout break- torque outputs from 1500 to 4dddress 

741,000 inch pounds at oper 

ating pressures ranging 

forgings. from 250 te 3000 psi City Zone State 


chamber is on side of snubber— 


ing line. In brass and stainless steel 


Specifications: Maximum working " 
oe “ - 5 
pressure is 5000 psi. 4” and %” in- a ee vn 
ternal pipe threads.—Republic Mfg |e mv ed specialists in rotary type 
Co., Cleveland. H hydraulic equipment 
ndustries, Inc. y quip 
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Buffalo Hydraulics Division « 545 E. Delavan Avenue, Buffalo 11, New York 
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Fall} . « the original 


SPRING-LOADED 
Wiper Ring 


This patented closed 
joint ring provides 
squeeze - grip action, 
assuring complete 
contact on the rod 
at all times. Main- 
tains uniform, contin- 
uous pressure on 
wiper edge. Rods are always clean 
in any temperatures. 


Fall "CJ" Wiper 
Rings operate 
fs most effectively 
under extreme 
conditions of dust, 
glaze, oil, grit, 
powder, gases, 
sand, ice, etc. 
Available in di- 
ameters '/" 
through 13". For any commercial use. 
Used by military and aviation industry 
since 1944. 


ACE PRODUCTS CO. 


1820 M. 12th St. Tolede 1, Ohie 
Est. 1935 


WU, 
NN 














NEW 
PRODUCTS 
testinal A 


DIRECTIONAL VALVE 

For air or oil. Poppet-type valve has 
removable pipe bracket. Valve can 
be removed without disturbing pipe 


connections. Group mountings can 
be made, without pipe bracket, to 
a common manifold. 3-way and 4- 
way. To change operation, rear- 
range internal parts. Six inter- 
changeable operators. Manual and 
mechanical operators can be reset, 
overridden, or safety-interlocked by 


dual air piloting. Made of die-cast 
zinc. All parts are non-corrosive 
Specifications: For 250 psi. Tem- 
perature range is —40 to 160 F. %” 
and \” tapped pipe brackets ave'l- 
able. 

Designation: G. Pilotair—Industrial 
Products Div., Westinghouse Air 
Brake Co., Wilmerding, Pa. 
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4-SEAL T-FITTING 


Eliminates need for adapters, con 
nectors and special fittings when 
applying pressure gages or other 
instruments to fluid lines. Has fou 
positive seals against pressure, tem- 
perature, vibration, surge. Has vi- 
bration dampener. In aluminum, 
brass, monel, steel, and 316 stain- 
less steel. 
Specifications: Sizes from 1/16” to 
2” dia, with pipe thread. 
Designation: Tylok—C. B 
ford Co., Cleveland. 

Circle 326 on Reader-Service 


Crau 


FLEXIBLE CONNECTORS 
FOR PUMPS & PIPELINES 
Wire braid protects short section 
of corrugated flexible metal tub- 
ing against pressure elongation 








PAT. PENDING 


Eliminates leaks in oil, air, 


installations becouse it 


water, vacuum, chemical lines 


Tru-Seo!l soves hours in assembling piping 
enables you to 


SOLVES tooling and automation 
problems ECONOMICALLY! 


Sie 
t>s 


~wrerrwFreferferfe;gwee«eer?T* 
rrrVvVVVTVVVVVVVVYVYYVYY 





IMPROVED a4... a 


I'/g"" bore CLH SERIES heavy duty 


Og 
Thread t Za 


Tru-Seal 


onpipecr SEAL xe 
—, 


fitting as SIDE 
far as it : 


ryn your pipe lines in any direction you 
wish, quickly and easily—without having 
re-thread piping sections. 
woter, steam, 


to recut ond 
Wherever used on air, oil 
voceum or chemicol lines, it seals perfectly 
ot —100° F. to plus 500° F.—without the 
vse of pipe dope. its installation requires 
only light tightening torque, thus elimi- 


willge 
hand tight, 





Thread pipe 
or fitting 

“ 
ae «CF threads 
inte port, 


clamp type Air and Hydraulic Cylinders 


The ideal cylinder for unlimited automation, tooling and 
production line applications where space and economy 
are important! Compact—only 156" square. Pre-stressed 
construction for rugged service. Double acting or spring 
return. Universal, clevis, or pivot mount. Rods vacuum 
hard chrome plated. Heads machined from square bar 


=~ 
’ 


4 <4 
(C4 ll 


stock. Immediate delivery on 1", 2", and 3” strokes. 
Fractional or longer strokes available. 250 psi air; 1500 
psi hydraulic. 


wresewes 


desired 


noting over-tightening damage to volves, direction 


pumps, compressors, and other fittings 
For furthe r information write 3) 


TRU-SEAL DIV ISION 


LICK REEDY CORPORATIO 





Write NOW, for Bulletin No. 1060 


THE SHEFFER CORPORATION 


Cincinnati 15, Ohio « Phone POpular 1-8227 


SOLD BY LEADING DISTRIBUTORS INTERNATIONALLY 
See Phone Book Yellow Pages 


Tighten 
Tru-Seal 
to complete 
leakproof 
assembly 
only light 
torque 
required) 


7NOI7 York Rd., Bensenville, tii. 


‘T~vvrvrVrVVYVYYeerrrrrrrrerererererererererereereeeeee 
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*"Miller Fluld Power” is also a Div. of Flick-Reedy Corp 
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Threaded or flanged connections fit 
standard piping sizes. Helical cor- 
rugations offer less resistance to 
flow, distribute stresses along entire 
hose length. 


Specifications: 4” to 16” in stain- 
less steel. KX” to 8” in bronze and 
hot-dip galvanized steel. 4%” to 4” 
in Monel. For pressures to 1500 
psi, temperatures to 1200 F. 


Designation: H. A. P.—Allied Metal 
Hose Co., Long Island City, N. Y. 
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PANEL-MOUNTING 
QUICK-CONNECTS 


At middle left in photo is MQC-3. 
Female 10-32 port at rear accom- 
modates metal or flexible tube fit- 


tings. Shown middle right, MQC-2 
has female 10-32 thread at rear. 
When front portion of coupler is 
disconnected, valve in rear portion 
of unit stops flow. At bottom right 
is MQC-1. It has 10-32 male thread 
for clamp mounting or connection 
with miniature 12-port air manifold 
MAN-12. At top is a miniature air 
valve available 2, 3, and 4-way for 
pushbutton or cam follower opera- 
tion.—Clippard Instrument Labora- 
tory, Cincinnati. 
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AIR FILTER 


Integral self-draining mechanism. 
Drain valve, linkage, and float are 
mounted on removable plug, which 
screws into bottom of cast alumi- 
num bowl. Float and linkage open 
drain valve when liquid in bowl 
reaches set height. Valve closes 
when float drops to low point dur- 
ing discharge. There is liquid in 


Continued on next page 
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NEED BETTER 


MOISTURE 
REMOVAL? 


CENTRIFUGAL : ‘ (for your compressed air system) 


— Only the Adams CYCLONE Sepa- 

‘ & a rator assures peak efficiency in the 

THE INNER removal of oil and water from your 

VORTEX ~) 3 —%” compressed air system. Top operation is 

©) 3” achieved from one-quarter to full load by 

CYCLONIC SEPARATION wg the exclusive cyclone design. It is a proven 

TAKES PLACE AT APEX principle of operation which automatically 

. compensates for variation in load to main- 

tain constant separating efficiency. The 

underlying feature is the inner cyclonic 

vortex formed within the unit itself by 

the air stream. The diameter of the vortex 

changes in proportion to variations in the 

load or air velocity. However, the angular air velocity, the RPMs, remain con- 

stant — and it is the angular velocity — the infinite changes of direction, which 
effect the separation of entrained particles at practically constant efficiency. 

Remember, your aftercooler is only as effective as the separator which 

removes the condensed oil and water. Find out today how the Adams design 

can improve your oil and moisture removal efficiency. Write today for your 

copy of Bulletin 714. 


R. P. ADAMS CO., INC. andy ig Se - 





vew Maximum Performance car pump 


Speeds to 2800 RPM 


Temperatures to 250° F 
with min. 55 SSU 


Pressures to 2250 PSI 
continuous 


vy 
Flow rates to 60GPM BERRY/ DOWTY 
GPAS3 Series 





e Designed for operation at mobile equip- MAIL FOR COMPLETE DATA 
ment engine speeds 
e Can be direct-connected, gear driven Berry Hydraulics 
or belt driven Corinth 1, Miss. 
« Conforms to SAE standards 
Name 


HYO RAU ILICS! 
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MAGNETIC CLEANER for 
HYDRAULIC POWER UNITS 
the 
Kebby Tank-Trapper 


Easy to Apply 


Low Priced 
Quick Delivery 


Powerful Alnico 
Vv Magnets 
Highest Active 
Areo 
*% Engineered for 
Power Concentration 


MEETS NEW J.1.C. HYDRAULIC STANDARDS 


* No Moving Parts 
No Maintenance 


The Kebby Tank-Trapper is specifically 
designed to complete the protection of 
hydraulic systems against damage by iron 
particles worn off moving parts of various 
components. It picks up material missed 
by the filter and prevents premature filter 
Expensive shut downs and serv- 


Write 


loading 


ice calls are drastically reduced 


for Bulletin 1-500-59 


THE KEBBY COMPANY 
2320 Custer Avenue Rockford, Illinois 
Designers and Manufacturers of 
Magnetic Devices, Kebby Mite and 
Filtray Coolant Cleaners 


bowl during and after drainage s 

Phis prevents 
air leakage through 
Sump in plug to collect solids from 


; 


quence water seal 


drain valve 


bowl bottom 


| 








Specifications: In %” to 1” pipe 


SIZCS 


Designation: Crown Line—Hanni- 
fin Co., div. Parker-Hannifin Corp.., 
Des Plaine s ill 
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hime a3 HYORAUL 
ee are For 
we made a Fantabylous Buy of 
3 Mobile Equip 
tor Earth Moving Equ 


CC quip., Industrial Mochines 


ent Contract tern 


ination, 
ine ered ene Presses, Tail 
Lift Assemb! 
Eye-to-Eye 
Length 


Shaft Dia P 
’ 

















rs 


4 


SAVE 82% ow 2000 Psi - HVY. DUTY 


ic 


CYLINDERS 


10,000 Hy droulic Cylinders due to 
These cylinders were 


SPECIAL i eo 


=, ouTPUT 0.6 CFM 


Sates, 


es, etc. 


RICE 
9.88 

10.88 

18.88 


24.88 


29.88 
17.88 
19.88 
29.88 
34.88 


44°88 


69.88 


36.88 
79.88 


Made up of o sumlus Cornelius compressor 
combined with a new 1/2 HP, 115/220 

(O cycle AC electric motor... 
ng frame and built-in corrying handle. It’s 
tested to 3,000 PSI. Will deliver 0.6 CFM. 
gh pressure air is 


moun® 


deal for use wherever 
desired ... to till air tanks, use in labora 


tory, etc. SAVE at our low price. 


2500 PSI Cornelius COMPRESSOR - 
Surplus. Used but excellent condition. Has 
5 built-in 1/3 HP, 27V., OC motor. 


1500 PSI Cornelius COMPRESSOR -_,- 
Surplus. Used but Excellent cond. 3250 








SAVE ow 


HYDRAULIC 


P 


for use ino 


S$ desir 


ps of 4 


outp ut of the hi 
Pumps ore fate mounted 
hase, 60 cycle AC 


sallon reserv 


No. DPR-21-3000 


s 35" Ong x 18-7 
Aow 73852 available from 15 


ed. Wil 


uM 
GPN 


Al 


1500 PSI Cornelius COMPRESSOR - 
Surplus in New condition 
“HI-LO"" PRESSURE 
UMPING UNITS 


polications where a fast approach to the work 








deliver a total combined volume of both the 
. of pressures up to 500 PSI, then delivers 
pressure pump (4 GPM) at up to 3000 PSI. Both 
7-1 iP, doubie-end, 220/440, 3- 


m6 
otor. Entire pumping unit mounted on a 33 


olr (available without the reservoir). Overall! size 


to.) >" 


2?” wide x high. Other. Hi-Lounits 
WPS! to 3000 PS! — WRITE for DETAILS! 





2263 E. VERNON AVE... DEPT 

LOS ANGELES 58. CALIF 

TD ORDER: Send Check of M.O. ~ 1/2 deposit 
C 0.8. Los Angeles. All 


* postage collect, 


AH-120 





w ith ).D.s. Prices F 


fems shipped freight 


SPECIAL VALUE GZ AIR TANKS 
Stoinless steel. Tested to 400 PSI. Ideal for 
storage of air, chemicals, acids, etc. Hos '4"’ 
pipe ports. Size 
24"" long. NOW 





PRESSURE SNUBBER 


Protects pressure instruments 
against corrosion and plugging. 
Works equally well on systems with 
transient line surges. Upscale or 
downscale equilibrium readings in 
about 3 sec. If diaphragm ruptures, 
porous metal snubber prevents flow 
of corrosive materials into bourdon 
tube. If diaphragm seal and bour- 
don tube rupture, snubber restricts 
flow of pressure fluid into atmos- 
phere to low rate. 2-piece housing 
protect gage systems 
from corrosive liquids. 3-piece as- 
sembly permits cleaning of dia- 
phragm without disturbing 
liquid fill at downstream side. 


Sealed System— 
New York. 


assemblies 


seal 


Designation: 
Chemiquip Co., 
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2-WAY SOLENOID VALVE 


1” general purpose valve has forged 
brass body and bonnet. Operating 
parts are Buna N diaphragm, stain- 
less steel diaphragm spring, and 
stainless steel solenoid core. Dia- 
phragm can be removed without 
disturbing piping or electrical con- 
Mounts in any 


nections. position. 


@ 


Specifications: For air, gas, water, 
light oil, and other non-corrosive 
liquids or gases at 5-125 psi. 5%” 
high, 3%” face-to-face. Requires 
10.5 watts ac, or 10 watts de. In 
any voltage to 550 vac, 250 vdc. 
Designation: 8210A—Automatic 
Switch Co., Florham Park, N. J. 
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ROTARY ACTUATOR 


Instant full torque. Single vane 
280-deg rotation) or double vane 
100-deg rotation). Heads are ma- 

chined from cold-drawn. steel. 

Bodies of mechanical seamless steel 

tubing, honed to 10 micro-finish. 

Internal surfaces are hard-chrome 

plated. Precision ball bearings and 

bearings eliminate lapping 

Seals are backed up with 


roller 
action 
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Teflon. One-piece vane and stato1 
seals off corners for minimum by- 
pass. 


Specifications: Standard units pro- 
duce torque from 100 to 430,000 
in-lb. Heavy-duty line for 2000 psi. 
-Roto-Tork Mfg. Co St. Clair 
Shores, Mich. 
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4-CIRCUIT 
ROTARY LIMIT SWITCH 


Has four independently-adjustable 
cams. Each circut has a spdt switch. 


Specifications: Glass-fiber, NEMA 
1 enclosure is 34” wide x 5%” long 
x 2%” high. Isolated contacts are 
rated at 5 amp, 115 and 250 vac, 
and 3 amp, 30 vde. Cam arrange- 
ments from 25 to 335 deg in 20- 
deg steps. 15 standard gear ratios 
from 5:1 to 1000:1.—Gemco Elec- 
tric Co., Detroit 


333 


FILLER CAP 

For hydraulic reservoir. Has 30- 
mesh brass wire screen. Twist locks 
cap into flange. Breather caps are 


of the vented type of cadmium- 
plated steel. Flange of cadmium- 
plated steel. 
Specifications: Screen is 3” deep, 
15,16” dia—Lenz Co., Dayton 

e 334 } } 
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When COMPACTNESS 
is IMPORTANT... =. 


S/S, 
<ag ? SJ 
-/ ae ~~ = 


sll oe * ft! 


SPECIFY Pathou : 


HYDRAULIC CYLINDERS 


VET TT teem 


The Pathon single screw thread at- 
taching method gives you extra 
compactness, low stress concentra- 
tion, and will withstand high greater 
shock load. 


Adequate space between the bear- 
ing points gives you increased bear- 
ing and rod seal life, reduced power 
eating friction. 


The head seal in all Pathon Cyl 
inders is a true static seal, assuring 
you longer life in operation. 


2 ee 


(ork 
ee ee 


re : 


E28 


Pathon Cylinders have fewer parts, 
are easy to assemble, disassemble. 


ee 


Pathon Hydraulic Cylinders are available in 1000— 
2000—3000 PSI and Low Pressure to 200 PSI 


MANUFACTURING COMPANY 
3823 PACIFIC AVE., CINCINNATI 12, OHIO 


FLUID OPERATED AND CONTROL EQUIPMENT 
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USEFUL 
LITERATURE 


Specify the on j best / Continued from page 66 


= ULTRA PRECISION HYDRAULIC PUMP MOTORS 


le 


' 
| 
; 
’ 


DISC TYPE-05 PS] CRACK Built-in spline-coupling. Internal 

AVAILAB 06 PSI coupling splined to motor shaft. 
RACK VERY LOW ACK 

Conventional bore and keyway on 

pump side. Available for double 

Va and single-extension motors in 

ONE PIECE BODY T dripproof construction. Motor with 

P 1 pump adapter has C-face end 

shield and sub-short shaft. Also 

available with flexible coupling 

General Electric Co., Schenectady. 
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ONE PIECE NIPPLE 


Wine ANNAN 


bk. 


FILTER ELEMENT CLEANER 


This ultrasonic equipment can 
clean flat and convoluted metal 
SPECIALS element surfaces. Pall-Cavitron 


CUSTOM DESIGNED AND BUILT HIPS dite : 
CHECK VALVES FOR HUNDREDS I HyperIntense Proximal 


OF INDUSTRIES—QUANTITY PER- 
MITTING cavitation to clean filter elements. 


Produces maximum ultrasonic 
BODNAR & McDERMOTT MFG. C0. INC. cleaning intensity which can be 
created in a liquid. Places a hy- 
perintense field over small portion 


Scanning) cleaning system uses 


> BEECHW D AVE MT. VERNON, N., Y. 








| 


PROFIT from GRC's advanced techniques in 


COMPOUNDING 
MOLDING 

LATHE CUTTING 
BONDING-TO-METAL 


Leorn for yourself why more ond 
more design engineers ‘‘Go 
Goshen” for silicone rubber ports 
with properties like these: 


# element's surface. Filter ele- 
ment is rotated through field until 
entire surface is clean. Particles 
are flushed away continuously as 
they are loosened. Absolute-3- 
micron filter continuously removes 
particles from cleaning fluid. It 
takes less than 10 min. to clean 
most elements. Has means to verify 
pressure-drop and particle-removal 
efficiency of cleaned elements 
Pall Corp., Glen Cove, N. Y. 
‘ircle 412 Service C 


AIR CONTROL VALVES 
Inline 2, 3, and 4-way valves, 
and sub-base-mounted 4-way and 
4-way 5-port valves. Air-operated, 
solenoid-pilot-operated. Valve se- 
lection tables, parts tables, cuta- 
way drawings. Data on installation, 
maintenance, and conversion of 
valves to external pilot supply. 
Hoffman-Odom Co., Dayton. 
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LIMIT SWITCHES 


For machine tools. Heavy-duty 
model L100W has 45 contact ar- 
rangements, 150 levers. Precision 
Model M_ has heavy-duty nylon 
latch mechanism. Bulletin 701 


CATALOG NO. 160 Ha | ( 


Hydraulic 
Pumps 


© Single and Doub esigns 
+ atl vnc 
t é { } US 


e With or Without Reservoir 


* Resistance to temperature ex- 160 cubic inch reservoir with 8”x 8” base plate and 18” 


tremes of —80°F to +500°F. long handle. 


Resiliency over a range of Available with optional size pistons %”, 4%”, 4%”, 1” and 


—120°F to +600°F 


how compression set We specialize in the manufacture of hand pump units 
Resistonce to chemicals, oxide which operate in temperatures from —65° F. to +160° F. 
CEM, CHSRG, NEUTR, GSE, and with any capacity reservoirs required. Pumps can be 
Com, Cae furnished on special order with custom seals to handle 
Freedom from stein, oder, tecki- various aircraft types of fuels such as Pydraul, Skydrol, 


ness ond toxicity 


Oronite, etc. 


Write, wire or phone 


The single pump with %”, %”, 1” or 1%” piston is now 
available in stainless steel. 


for additional information write: 


ae a. WILLIAM S. PINE 


+. 
"ta pao” 312-0 & TENTH STREET GOSHEN. INDIANA 


57 — erv 
138 


. 7) = other . Se hydraulic hand pumps for 1001 uses 
a 1635 East 22nd St., Los Angeles 11, Calif. 
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shows operating data, ampere rat- 
ings, and dimensions. Detailed 
drawings of switches and levers. 
Cutaways show major features. 
Plug-in types also described. 4 pp 
R. B. Denison Mfg. Co., Bedford, 
Ohio 
e 414 


TFE-FLUOROCARBON 
SHAPES 


Bulletin describes full line of 
Teflon stock shapes and fabricated 
parts. Chart of mechanical, ther- 
mal, electrical, and chemical prop- 
erties. Application photos of rod, 
tubing, tape and sheet. Charts of 
dimensions. A section of Bulletin 
BR-4 covers Fluorosint, a TFE- 
fluorocarbon-base com- 
position. Polymer Corp. of Penna., 
Reading. 
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PACKLESS VALVE 

Resilient Neoprene diaphragm 
withstands deformation by trapped 
impurities. Provides tight shut- 
off, even during prolonged closed 
intervals. When valve is opened 
and particles are washed away, 
diaphragm resumes original con- 
figuration. For 500 psig, gas and 
liquid. Rated at 180 F. 10 in-lb 
closes it in dead-end service. In 
brass. %” or %” NPT.—George W. 
Dahl Co., Inc., Bristol, R. I. 


e 416 on Reader-Service Card 


AIRLINE UNITS 

Bulletin 0400-Bl has complete 
product listings of Crown filters, 
regulators, lubricators, and acces- 
sories. Includes new  Self-Drain 
filters, pilot-controlled regulators, 
and matched combination units. 
Diagram of each unit. Dimensional 
drawings and tables. Parts identi- 
fication section. 20 pp. Valve & 
Crown Div., Hannifin Co., div. 
Parker-Hannifin Corp., Des Plaines, 
lil. 
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FLUID POWER ENGINEERING 


Describes and _ illustrates solu- 
tions of engineering problems 
through fluid power. Covers elec- 
trohydraulic power and _ control 
systems for a seagoing hopper 
dredge, speed synchronization and 
control of extensible paper-ma- 
chine section drives, drive synchro- 
nization for a seven-stage, com- 
pletely-integrated glass jar pack- 
aging line, and how fluid power 


December, 1960 





handles the rudder on a giant 
Great Lakes ship. Fluid Power 
news #13. Oilgear Co., Milwaukee. 
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MECHANICAL TUBING 

Carbon steel tubing is electric- 
resistance welded. Bulletin T459 
describes various types of tubing, 
including hydraulic fluid line and 
cylinder tubing. Covers quality- 
control procedures. Analysis chart 
8 pp.—Babcock & Wilcox Co., 
Tubular Products Div., Beaver 
Falls, Pa. 
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QUICK-CONNECT 
COUPLING 


For plastic tubing. Slight hand 
pressure is enough to plug parts 
together. Cam action locks. To un- 
couple, press spring-loaded clip. 
Flow shuts off when disconnected. 
Connection far beyond burst 
strength of tubing. Only two mov- 
ing parts. %”-OD coupling weighs 
less than 3% oz. \”-OD coupling 
weighs less than 2 oz. Couplings 
have Poly-Flo tube connections. 
They need only be hand-tight. En- 
gineering Bulletin No. 3119.—Im- 
perial-Eastman Corp., Chicago. 
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GET THE ADDED PROTECTION 
OF MAGNETIC SEPARATION WITH 
THIS BASKET-TYPE STRAINER 


OUTLET 


INLET 


> 


ALNICO MAGNETS 


Nugent now manufactures a line of basket-type strainers 
offering the added protection of magnetic separation. 
Specially designed Alnico magnets establish a magnetic 
field through which the strained liquid must pass as a 
final stage before leaving the unit. Thus, minute ferrous 
particles are trapped and removed from the fluid stream. 

If you have valuable engines or other equipment which 
demands top-notch lubrication protection, it will pay 
you to get the full story on.the Nugent combination 


Strainer-magnetic separator. 


Write today . . . no obligation, of course. 


W7Dio Wo NUGENT & Go, DL1Go 


3432 CLEVELAND STREET, SKOKIE, ILLINOIS 


OIL FILTERS @ STRAINERS @ TELESCOPIC OILERS 
OILING AND FILTERING SYSTEMS e OILING DEVICES 
SIGHT FEED VALVES e FLOW INDICATORS 


Circle 96 on Reader-Service Card 





OST 
CRIPTS OF 
NDUSTRY 





Hannifin names 
two chief engineers 


Kurt W. Leibfritz has been ap 
px inted chief engineer, air valves 
of Valve and Crown Div Hanni 
fin Co., div Parker-Hannitin ¢ orp 
iy Plaines, Ul. He was design 

meer for au ilves at Hanni 


Leibfritz Fairbairn 


fin. lames P. Fairbairn was named 
hief engineer mobile hydraulic 
vilindet 1 Hannitin s Power 


Cylinder Div. He 


Hannilin operations 


was plant engi 


American-Standard forms 
value analysis department 


a J I 


chosen to direct the ew value 


Anderson has been 


inalysis department of American 
Standard, Industrial Division. He 
vill analyze the efficiency of prod 
lesigns and production meth 
xis. Anderson has been with the 
ompany sil 1925. M. P. D 
Lisio was selected to work with 
Anderson. DeLisio’s title is value 


in ily Sis cnwmeect 


Bendix transfers two 


Bendix Filter Div., Bendix Corp 
Madison Heights, Mich., has ap 
pointed Albert N. Beswick as 
eastern reqgio1 al sales manager. He 
will maintain offices in Madison 
Heights. He was sales engineer for 
the Middle Atlantic states. Edward 
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News about people, manufacturers 
and sales organizations 


C. McFadden, formerly a sales en 
gineer for Bendix Filters West 
Coast branch, is now assigned to 
the Middle Atlantic states. His of 
fice is in Reading. Territory in- 
cludes New York, New Jersey 
Pennsylvania, Marvland, West Vit 


ginia, Delaware, and the Carolinas 


Lincoln opens 
branch office 


Lincoln Supply Co., Pawtucket, 
R. L., opened a branch office in 
Hartford. Lincoln fluid power ac- 
tivities now cover all Connecticut 


Garlock appoints manager 
of marketing research 


Edward J. Verity has been ap 
pointed manager of the Marketing 
Research Dept., Garlock, Inc., Pal 
myra, N. Y. He was vice president 
of Clayton Skiffs, Inc., subs. Lukens 
Steel Co., and general manager of 
the firm’s plant in Toms Rivet 


N. J 


Aeroquip makes 
changes in sales 


Bingham McClellan has been 
promoted to assistant OEM sales 
manager of Industrial Diy Aero 
quip Corp., Jackson Mich. He was 
an account executive in charge of 
iccounts in the Cleveland territory 
Replacing McClellan is Dan Col 
lins, who was a service parts sales 
engineer in Wisconsin. Sherman 
Arnold replaces Collins. Robert 
Friedlund, who was a sales engi 
neer in Ohio, has been made train- 
ing director and special assistant 
to the general sales manager. Ro 
bert Rigali has taken Friedlund’s 
territory. Rigali managed the divi 
sion’s industrial warehouse in Pater- 


son, N. J 


Norman Engineering 
expands local service 


Complete inventories of fluid 
power components will be stocked 
it all branches of Norman Engi- 
neering Co., Chicago. The move 
is to provide faster, more conveni- 
service to customers in _ Illinois, 
lowa, Wisconsin, and Minnesota. 
Rockford, Davenport, and Milwau- 
kee will be stocked first. South 
Bend and Minneapolis will follow 


Hydraquip names 
Carlson sales manager 


Hydraquip Corp., Houston, has 
ippointed Russell Carlson — sales 
manager. He will coordinate the 
companys advertising and public 
relations with the sales department 
He was with the U. S. Army Engi- 
neers in Florida. Hydraquip dis- 
tributes hydraulic and pneumatic 
equipment. The firm also has an 
office in Dallas 


io 
s 


é 


Carlson 


Bogert to direct 
Wilkerson move 


G. Keith Bogert is now manager 
of manufacturing of Wilkerson 
Corp., Englewood, Colorado. Un- 
der his direction, the company will 
move into its new plant under con- 
struction in Englewood. Bogert 
was superintendent of fabrication 
and processing at Ramo-Wool- 
dridge Div 
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Rothschild has new post 
at Jamesbury 


New sales coordinator at James- 
bury Corp. is Edgar Rothschild. He 
will coordinate sales and manu- 
facturing for the Worcester, Mass. 
company. He was in Jamesbury’s 
contracts department, where he 
processed government orders for 
submarine and othe: military pro- 
erems. Rothschild joined the firm 
in March, 1959 


Dieffenbach gets 
Pittsburgh territory 


The Joyce-Cridland Co., Dayton, 
named Ferd Dieffenbach engineer- 
ing distributor in the Pittsburgh 
area. He will handle the firm’s in- 
dustrial jacks and hydraulic equip- 
ment. He was with Duff-Norton 
Co., Pittsburgh, as assistant to the 
vice president general manager 


Rando and Tutunjian move up 
at United Electric Controls 


Robert Rando has been pro- 
moted to the new position of direc- 
tor of materials and production of 
United Electric Controls Co., 


Watertown, Mass. Advanced to 
purchasing agent is Myron S 
Cutunjian, who was a_ purchasing 
expeditor. The firm makes tempera- 
ture and pressure controls. 


Moore names 
sales correspondent 


Burton E. Snyder was made sales 
correspondent of Synflex Products 
Div., Samuel Moore & Co., Mantua, 
Ohio. He has been with the com 
pany for 15 years 


Dynex opens 
Cleveland office 

Dynex, Inc., Pewaukee, Wisc., 
has opened an office at 5945 State 
Rd., Cleveland 34. David R. Clague 
is in charge. 


Cameron and Robertson 
join Paul-Munroe Hydraulics 


Paul-Munroe Hydraulics, Bell 
Gardens, Calif., has added two 
sales and systems engineers—Bob 
N. Cameron and Charles F. Robert- 
son. They have more than ten years 
experience in hydraulic design, ap- 
plication, and sales. 


Continued on next page 





BRIGGS OFFERS YOU, FREE, A 
12 PAGE MANUAL ON HYDRAULIC 
FLUID CIRCUITS AND HYDRAULIC 


OIL FILTRATION | 








HYDRAMITt 


constant displacement 
hydraulic pump 


pressures to 5000 psi 
viscosities from 40 to 300 ssu at 
100°F 

overall efficiency of 85% from 
1500 to 5000 psi 


for special applications the 
Hydramite has successfully han- 
died viscosities as low as 40 and 
as high as 900 ssu at 100°F 
special materials and seals per- 
mit handling of missile fuels and 
special fluids at higher tempera- 
tures up to 375°F 

available in fiange, face or foot 
mounting 

designed to meet specification 
MIL-P-17869, Class 2 


The Hydramite is a radial piston, hy- 
droulic pump for both low and high 
pressure applications. 

A positive suction pump, it does not 
need overhead tanks or supercharging 
equipment. 

The Hydramite is quiet, vibration-free 
and easy to install. 





HERE is a big 8-1/2" x 11", file size, 


Lubrication is automaticall ided 
12 page, fully illustrated booklet. It's ak dea 


by the fluid being pumped, since the 
Hydramite operates with the case 
flooded. 


The prime mover is directly connected 
through a flexible coupling. 


brimful of technical data and drawings 
that every designer and operating engi- 


neer will want to read or keep for ready 
Rotation can be in either direction. 
Capacities: 3, 5, 10 gpm, and other 
capacities on order. 

Overall dimensions: 3 gpm—!2 23/32" 
high, 11 7/16" wide, 1! 7/32" deep; 85 
gpm—23" high, 23" wide, 255/16" 
deep; dime-sions for other capacities 
proportional 


For complete details on the Heleshaw 
Variable Volume Pump 
ask for Catalog P-60. 


reference. Write for your copy. No ob- 


HYDRAULIC 
OIL FILTERS 


FILTER/SEPARATORS 
AIR AND GAS LINE FILTERS 
REPLACEMENT FILTER CARTRIDGES 


ligation. 


AMERICAN 
THE BRIGGS FILTRATION CO. DEPT 360 WASHINGTON 16, D. C. | ENGINEERING 


VES yh ey pga SEND ME THE ABOVE COMPANY 
| 


NAME , . Division of United Industrial Corporation 
Dept. P-146 
2156 Wheatsheaf Lane 
Philadelphia 37, Pennsylvania 
Phone: Cumberland 9-3800 


| 
| COMPANY 
| ADDRESS 
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SYMFLOW’S 


Uniqueness 


POST 
SCRIPTS OF 
INDUSTRY 


Ford joins Kingston's 
Detroit sales staff 

Kingston Products Corp., Koko- 
mo, added Earl M. Ford to the 
stall of its Detroit sales office. He 





Zero Leakage 


Fairbank to manage 


will work in automotive and agri- 
cultural hydraulics. He was with 
the hydraulic engineering depart- 
ments of Vickers Inc., and Ford 
Tractor Div 


district for Conoflow 


Conotlow 


has named John \ 


Flush 
No Threads ae. 
Anywhere Alt : nee! 


Stainless ager ol 


Symetrics unique : 
trols Co 


self-sealing disconnects have zero 

leakage during disconnect . . . no air in- 
clusion during connect. Full pressure after 
disconnect. No exposed seals after discon 
nect no contamination. Housing is one 
piece with minimal size. Positive push-pull 
lock may be handled with one hand or 


, remotely. 3000 


psi. Exceeds 

MIL-C-25427 
SYMETRICS 
COUPLINGS © 


SYMETRICS, INC. engineet 
3100 Airport Avenue, Santa Monica, Calif 


Ogle moves 


Place. Seattle 


draulic 


Davis to head valve 

& fittings firm 
Craig L. Davis was elected presi Co.., 

dent of Catawissa Valve & Fittings 


Catawissa 


pany in 1946 


Gages Got 
the SHAKES? 
RAY 

PRESSURE SNUBBERS 


Stop: Shaky of False Readings 
Erratic Operation of Equipment 
Frequent Instrument Calibration 
Excessive Wear on Instruments 

and Equipment 


Only RAY Gives you all of these 


Easily and quickly installed @ Self cleaning @ 
Functions in any position @ No maintenance © 
vacuum to 20,000 p-s.i @ brass, stainless stee! 
monel, or aluminum @ for air, water, steam, gases 
oils, chemicals @ adjustable 13 variations © 
precision made to .00025 in @ stock delivery 
special units designed to order 

Used by U. S. Navy, Air Force, Maritime Commission and 

thousands of industrial leaders 


Mail Coupon now to order snubbers, or for com- 
plete information. 





OPERATING & MAINTENANCE SPECIALTIES 


300 W. 3rd St., Charlotte 1, N.C. Order No 





I - — 
| Fluid Used 
Ship immed 





Operating Pressure —__ 
(qty.) RAY Pressure Snubbers 





Send Complete information 


Company — 





Neme a ——— 


Street Address a 
City — —E 90000 exe 





es SD 


° 98 
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Corp 


delphia district manager 
Conoflow in 1957 
He had been product man 
Robertshaw-Fulton Con 


Jack Ogle & Co. has moved to 
new, larger quarters at 861 Poplar 
Ogle distributes hy 


and pneumatic equipment 


Davis joined the com 


is plant engimeect 


Philact Iphia 
l’airbank Phila 
He joined 


as a sale S engi 


Ford 


Webster adds 
sales engineer 


John R. Finley has been added 
to the sales engineering staff of the 
Hydraulics Div., Webster Electric 
Racine, Wisc. He will service 
Webster’s distribution channels and 
develop additional outlets. Finley 
was a senior hydraulics engineer at 
Kearney & Trecker Corp. 


He was chief 


TAY 
DEMAND 


with 


Heavy Duty 


milwaukee 


Quality Construction Throughout 
Guaranteed Top Performance. 

No Costly Down Time 

Precision Designed—Heavy Duty Service 
Conforms to JIC Specifications. 


Write today for Specials built 


Free Bulletins A-100 and H.100 to your specifications 


MILWAUKEE LINDER CoO. 


Division of L. & M. Machine Company 
5755 SOUTH PENNSYLVANIA AVENUE + CUDAHY, WISCONSIN 
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MAC has new 
general sales manager 


Paul Ochenas was promoted to 
general sales manager of Mechan- 
ical Air Controls, Inc., Detroit. He 
was a sales engineer serving West 
Detroit. 


American Engineering 
reorganizes divisions 

American Engineering Co., Subs 
United Industrial Corp., Philadel 
phia, has made its Marine and Hy- 
draulic Div. into separate divisions 

Sales manager of the Hydraulic 
Div. is LeRoy J. Stoutenburg. He 
was with Rivett Lathe & Grinder, 
Boston, as development-project 
engineer and sales engineer 


Howell-Lanier changes name 


The entire assets of Howell-Lan 
ier Engineering Sales, Inc., Balti 
more, were purchased by James 
r. Lanier. The company name is 
now Lanier Engineering Sales, Inc 
Jack Howell is no longer with the 
company. There were no other per 
sonnel changes. 


New distributors 

Ritter Engineering Co., Pitts 
burgh, will handle power cylinders 
and air valves of Hannifin Co., div. 
Parker-Hannifin Corp., Des 
Plaines, Ill. Haskel Engineering & 
Supply Co., Glendale, Calif., will 
distribute Hannifin cylinders, and 
industrial hose and hose fittings 
of Parker Fittings & Hose Div., 
Cleveland. Haskel has a branch in 
San Francisco. Arkansas Equip- 
ment Co., Inc., Little Rock, will 
sell Parker hose and fittings 


Modern Equipment Co., Minne 
apolis, will distribute the Westing- 
house unit type, and Le Roi sta- 
tionary compressors of Le Roi Div., 
Westinghouse Air Brake Co., Sid- 
ney, Ohio. 


Ditzen Engineering & Sales 
Co., Oakland, will represent Almo 
Manifold & Tool Co., Centerline, 
Mich., Manatrol Corp., Cleveland, 
and Owatonna Tool Co., Owaton- 
na, Minn. 


Knox, Inc., will handle the Van« 
and gear pumps of Hydreco Div., 
New York Air Brake Co., Kala- 
mazoo. The Knox home office is 
in East Walpole, Mass 
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Bill Maxwell, formerly a direct 
representative in the Midwest for 
Linear, Inc., Philadelphia, has 
formed Maxwell Technical Sales, 
Dallas. The firm will represent 
Linear in the Texas-Oklahoma and 
Wichita-Joplin areas. Lamons Met- 
al Gasket Co., Houston, will cover 
the Houston area for Linear. Fed- 
eral Industrial Sales Corp. has 
been assigned the Indianapolis-Ft. 
Wayne area 


J]. N. Fauver Co., Inc., Detroit, 
will engineer, sell, and service all 
fluid power products of Hydro- 
Line Mfg. Co., Rockford, Il. 
Fauver has sales offices in Detroit, 
Flint, Grand Rapids, Kalamazoo, 
Toledo, Dayton, and Cincinnati. 


Westinghouse Air Brake Co., 
Wilmerding, Pa., has named Nix 
Supply Co., Oklahoma City, as a 
manufacturers representative of 
its newly-acquired Petch line of 
air and hydraulic cylinders. Also 
named were L. H. Flaherty Co., 
Grand Rapids, Hydro-Mechanical 
Supply Co., Saginaw, Mich., An- 
schuetz Machinery Co., Hamilton, 
Ohio, H. B. Parke Co., Pittsburgh., 
and Stewart-Hunt, Inc., Livingston, 
Mass. 


MARKET PLACE 


When replying to a box number in the 
Market Place, address your letter to Hy- 
draulics & Pneumatics, 812 Huron Road, 
Cleveland 15, Ohio. Attention: Box No. 


HYDRAULIC ENGINEER WANTED 
Excellent opportunity for applicant 
having the following qualifications. 
Ability to design and develop hy- 
draulic circuits and components for 
applications on machine tools. Fa- 
miliarity with servo-systems and 
numerical controls systems will be 
useful. 

Background should include engi- 
neering degree and two or more 
years of related hydraulic experi- 
ence. 

Liberal benefits, stable employment 
and excellent community advan- 
tages. Location, North Eastern 
U.S. 

Please submit resume and salary 
requirements to Box 12160, HY- 
DRAULICS & PNEUMATICS for 
prompt reply. 








Classified Advertising Rates: Twenty 
Jollars for the first inch and fifteen 

ars for each additional inch or 
traction thereof. Rates for Display 
Ads in this section will be sent on re- 
quest. 





HYDRAULIC BARGAINS 
IMMEDIATE DELIVERY 


DOUBLE-ACTING CYLINDERS 


No. AOC 562—2'4"" bore, 9" stroke, I'/2" 
dia. stainless steel shaft. Aluminum alloy 
cylinder. 4" tubing thread ports. Overall 


length closed 24!/,"". Shpg. wt. 
15 Ibs FO B. Giteos $17.95 


No. AOI6éC—I'/,"" bore, 26"' stroke, 1" dia. 
stainless steel piston rod. Will lift 1760 Ibs. 


4 ibs. pump pressure. $16.95 


BRAND NEW ROTARY VANE 
VICKERS HYDRAULIC PUMP 

Mode! 2035XS93—capacity 

27 GPM at 1200 RPM 

1000 PSI. Front flange 

mounting, supplied with 

out flange adaptor 

Shpg. wt. 55 Ibs. F.O.B. 

Chicago. 


No. A02035A 


MULTI-PURPOSE HYDRAULIC 
PUMP OR MOTOR 


Silent—ball bearing, 
high efficiency heiical 
gear type. Rated 8 
GPM at 1500 RPM, 
1000 PSI, using 6 HP 
reversible rotation. %4" 
pipe thread inlet & out- 
let ports, %"* drain 
port, %"' shaft with 
keyway & flat for di- 
rect/pulley drive. 5%" 
h., 7%" 1., 5Y—"* w. Shpg. wt. 18 Ibs. F.O.B. 


No. Oss $52.50 


COMPACT PUMP FOR 
DIRECT/BELT DRIVE 
WHERE SPACE IS LIMITED 
PESCO gear type hydraulic 


pump, cont. duty, positive dis- 
placement. 0.993 cu. in./rev. , 
Delivers 6 GPM at 1600 RPM, & 
1200 PSI. Clockwise rotation. 4 
Requires 7 HP. Speed range Se 
400-2000 RPM. Max. pressure ' 
1500 PSI. Max. delivery 7.5 | a” 
GPM at 2000 RPM. %" pipe 

thread ports, %"' shaft with ry _) 
Woodruff keyway. 2 hole base 

mounting. 5" |, 4" w., 7%" i 

pg wt. I! ibs. F.0.8. 

Chicago. No. AOI60R . $24.50 
4-WAY HYDRAULIC 
CONTROL VALVE 

Groban top quality valve, 

with built-in adjustable 

pressure relief control 

factory set at 1000 PSI. 

Fully balanced plunger 

type, self-centering, de- 

signed to actuate one set 

of double-acting cylin- 

ders. Can be used as 

single unit or in series. 4 mounting holes In 
base. Capacity 16 GPM . . . Pressure range 
250-1500 PSI. Pipe thread connections—%" 
a & — Y," yf openings. 8%" 

_ 4" w. Shpg. wt. 8 Ibs. 
F.0.B Chicago. No. AOI26 _.. $23.50 
(17 Variations also Available at Same Prices) 


Attractive Discounts to Bonafide 
Dealers and O. E. M.'s. 


Write Today for FREE copy of 
new 64-page “Equipment Catalog 
& Hydraulic Reference Manual.” 


GROBAN SUPPLY COMPANY 


1139 S. WABASH AV8., 


DEPT. AO12, 
CHICAGO 5, ILL. 
(WEbster 9-3793) 
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By Jack H. Eichler June p 108 
Prevent Pressure Drop with Circuit 
Isolation 
By John R. Finley July p 67 
Rigid Servo System Powers High 
Frequency Wavemaker 
By F. B. Levetus Feb. p 73 
Riveter Circuits Speed Aircraft 
Assembly 
By J. A. Randolph May p 102 
Selecting Cylinder Stroke Electrically 
By S. Broadbent Apr. p 92 
Servo’s Memory Gives Tug Fast 
Steering 
By Elmer F. Heiser Mar. p 94 
Storing Power for the Atlas Launcher 
Roof 
By J. E. Munroe Dec. p 80 
Submarine Hydraulics Designing 
for Safety and Silence Feb. p 62 


HYDRAULICS & PNEUMATICS 





This Propellor Raises When It Hits 
an Obstruction 
By A. W. Wanzer Mar. p 107 
Use Oil to Synchronize Air Cylinders 
By John Molnar Nov. p 98 
Using Instrumentation to Control 
Fluid Power 
By S. H. Isaacs Nov. p 75 
Variable Speed Metering Pump 
Controls Reel Traverse 
By J. I. McMartin 


COMPONENTS 


(See also Specific Components) 
Accessories—Quick Guide to Product 
Selection Aircraft Jan. p 278 
Aftercoolers, Air—Quick Guide to 
Product Selection Jan. p 94 
Air Motors & Compressors—Fluid 
Power Products Review Jan. p 212 
Couplings, Flexible, Shaft—Quick 
Guide to Product Selection Jan. p 98 
Gages, Pressure—Quick Guide to 
Production Selection Jan. p 124 
High Pressure at Low Cost with 
Air-Oil Booster 
By Paul H. Quillen April p 112 
Pressure Gages—Fluid Power 
Products Review Jan. p 263 
Pressure Sensing Actuator Speeds 
Wiper Reversal 
By Jack H. Eichler June p 272 
Pumps, Air Compressors, & Motors 
Aircraft—Fluid Power Products 
Review Jan. p 272 
Using Instrumentation to Control 
Fluid Power 
By S. H. Isaacs Nov. p 75 


CYLINDERS 


Air and Oil Cylinders—Fluid Power 
Products Review Jan. p 204 
Air-Oil Cylinder Regulates Grinder’s 
Feed Rate 
By Frank Foster April p 104 
Ball Valves Permit Compact Flight 
Actuator Design 
By W. M. Morrison 
Braking a Rocket Sled 
By Frederick D. Henry Dec. p 
Cylinder-Actuated Index Sequences 
One Part/Second 
By Walter P. Hill July p 96 
Cylinders, Air—Quick Guide to 
Product Selection Jan. p 100 
Cylinders and Valve Design Smooth 
Truck Operation 
By Russell W. Henke Aug. p 70 
Cylinder Design Sequences Turret 
Drill 
By J. L. Berg June p 94 
Cylinders, Hydraulic—Quick Guide to 
Product Selection Jan. p 104 
How to Snub a Gyrostabilizer 
By John T. Ellis, Jr Mar. p 90 
Hydraulic Pogo Stick Debeaches 
Landing Ship Feb. p 70 
Planer’s Differential Circuit is 
Automatically Sequenced 
By Robert E. Pfitzenmeier 


July p 84 


Aug. p 98 


p 84 


Mar 
3-Position Actuators Shift Lathe 
Gears 
By Claude Grinage Aug. p 78 
We Added A Cylinder to Save Space 


By John Costello 


ELECTRICAL MOTORS & 
CONTROLS 


Applying Electrical Controls—Part 1 
Why Solenoids Burn Out 
By D. Fitzpatrick June p 96 
Part 2 Sequence Malfunctions 
Aug. p 82 
Part 3 Relay Circuits and Limit 
Switches Nov. p 88 
Deceleration Valve Gives Fine Feed 
Control 
By E. E. Eldridge May p 96 
Designing Machine Controls for 
Automatic Assembly 
By Carl W. Graber, Erwin F 
Guennel, and Thomas Palmer 
May p 83 
Electrical Control for Torquing and 
Pressing 
By Cliff F. Gray May p 128 
Electric Motors—Fluid a Product 
Review Jan. p 256 
Proximity Detector Checks Drill 
Breakage 
By Michael Zajak June p 92 
Selecting Cylinder Stroke Electrically 
By S. Broadbent April p 92 


July p 86 


December, |960 


Switches, Pressure—Quick Guide to 
Product Selection Jan. p 150 

Timed Bumping for a Plastic Press 
By Myrten G. Saake May p 126 


FLUIDS, FILTERS, 
RESERVOIRS, OIL COOLERS 


Air & Hydraulic Filters, Lubricators— 
Fluid Power Products Review 
Jan. p 244 
Baffled Reservoir Reduces Aeration 
By Richard F. Brackin Feb. p 84 
Converting Viscosity Units 
By R. W. Black July p 78 
Coolers, Oil—Quick Guide to Produ.t 
Selection Jan. p 92 
F/R Fluids and Aircraft Pumps 
By Robert W. Jeffery April p 116 
Filters, Hydraulic—Quick Guide to 
Product Selection Jan. p 116 
Finding a Fluid to Launch the Titan 
By Melvin Schecker and Joseph 
Scerbo Dec. p 98 
Fluids, Hydraulic, Petroleum Base— 
Quick Guide to Product Se'ection 
Jan. P 99 
Fluids, Hydraulic, Synthetic—Quick 
Guide to Product Selection Jan. p 99 
Production Selection Jan. p 124 
Heat Exchangers—Fluid Powe- 
Products Review Jan. p 254 
High Temperature Fluids for the B-58 
By George H. Craig Mar. p 116 
How to Measure Air Content in 
Hydraulic Fluids 
By Donald Firth April p 88 
Hydraulic Fluids—Fluid Power 
Products Review Jan. p 264 
Hydraulic Showmanship Yields 
Design Ideas 
By Robert Lustig and Donald J. 
Arnold July p 70 
Measuring Air Solubility in Hydraulic 
Fluids 
By W. E. MacKenzie and J. Smith 
Aug. p 80 
Power Package Units, Reservoirs— 
Fluid Power Products Review 
Jan. p 208 
Submarine Hydraulics Designing 
for Safety and Silence Feb. p 62 
Two-Micron Filter Aids Servovalve 
Development 
By D. A. Kin Mar. p 92 
Ultrasonics Checks Fluid Contamina- 
tion 
By Warren Strittmatter and 
Charles Albertson May p 140 
Understanding Contamination 
By H. D. Davis Nov. p 106 
What the Navy Wants in Fire- 
Resistant Fluids 
By H. F. King and Cdr. J. A. Coil 
Feb. P 82 


FLUID MOTORS & 
ROTARY ACTUATORS 


Actuators, Rotary, Torque—Quick 
Guide to Product Selection Jan. p 92 
Air Motors & Compressors—Fluid 
Power Products Review Jan. p 212 
Compact Rotary Actuator Operates 
Hatch Covers Feb. p 69 
Cutting Glass with an Air Motor 
By James F. Bentley and Paul 
B-owne July p 94 
Designing for Slow Speed Tracking 
By Martin Kav Dec. p 89 
Fluid Motor Positions a Mooring Mast 
By Martin Gaynes Mar. p 88 
Fluid Motor Speeds Torque Test 
By Allan Steel April p 82 
How Slip Compensation Keeps Band 
Speed Constant 
By Charles Whitmore June p 76 
How We Designed Fluid Motors Into 
Our Machine 
By Fred R. Wilhelm and Henry L 
Meyer Sept. p 92 
Hydraulic Pumps, Motors & Accumu- 
lators—Fluid Power Products 
Review Jan. p 205 
Motors, Air, Rotary—Quick Guide to 
Product Selection Jan. p 130 
Motors, Fluid, Gear—Quick Guide to 
Product Selection Jan. p 132 
Motors, Fluid, Piston—Quick Guide to 
Product Selection Jan. p 134 
Motors, Fluid, Vane—Quick Guide to 
Product Selection Jan. p 130 


Oversized Fluid Motors Give Speed 

Control 

By Robert A. Reid and 
Donald J. Lawler Mar. p 78 

Pumps, Air Compressors, & Motors 

Aircraft Jan. p 272 
Smooth Turnover with Rotary Actu- 

ators 

By Pat G~eene April p 102 
What You Can Get in Rotary 

Actuators 


By Jack Lowery Aug. p 63 


MACHINE TOOLS 


Air-Oil Cylinder Regulates Grinder's 
Feed 
By Frank Foster April p 104 
Cylinder-Actuated Index Sequences 
One Part/Second 
By Walter P. Hill July p 96 
Cylinder Design Sequences Turret 
Drill 
By J. L. Berg 
Deceleration Without Cams 
By Vincent C. Webster and 
Peter Coffaro June p 75 
Deep Drill Index Adjusts Advance 
Stroke and Depth 
By J. R. Fawcett June p 80 
Fine Tool Feed for Crankshaft 
Machining 
By George Ruehrwein July p 72 
How Hydraulics Helps Machine This 
Part 
By Frank J. Bucci Nov. p 92 
How Slip Compensation Keeps Band 
Speed Constant 
By Charles Whitmore June p 76 
How Two Machine Tool Builders 
Control Speed 
By Michael Zajak 
By William B. Retz and 
Jacques Carpenter June p 84 
Hydraulic Servo Performance in 
Numerically Controlled Machine 
Tools 
By F. J. Cizek June p 67 
Machine Tool Hydraulics ... New 
Components Solve the Problems 
July p 102 
Planer’s Differential Circuit is 
Automatically Sequenced 
By Robert E. Pfitzenmeier 
Mar. p 84 
3-Position Actuators Shift Lathe 
Gears 
By Claude Grinage Aug. p 78 
Prevent Pressure Drop with Circuit 
Isolation 
By John R. Finley July p 67 
Proximity Detector Checks Drill 
Breakage 
By Michael Zajak June p 92 
Viscosity Changes Don’t Change Our 


Feed Rate 
By T. B. Eddy May p 116 


June p 94 


MAINTENANCE 


Applying Electrical Controls—Part 1 
Why Solenoids Burn Out 
By D. Fitzpatrick June p 9%6 
Maintenance Data Sheet—What You 
Can Do About Shock July p 82 


MOBILE EQUIPMENT 


(Including Marine & Missile Ground 
Support) 
Closed System Hydraulics for 
Aircraft Ground Handling 
By R. J. Enyeart, Peter Minniti, 
Mario Quinto and Edward J 
Carr Sept. p 95 
Compact Rotary Actuator Operates 
Hatch Covers Feb. p 69 
Control Outriggers with 8 Valves 
or 1 
By John L. Terry Sept. p 104 
Controlling Speed with Pressure 
By Walter Ernst Nov. p. 100 
Coordinate Cylinders to Direct Force 
By Harvey Berghaus Sept. p 114 
Cylinder and Valve Design Smooth 
Truck Operation 
By Russell W. Henke Aug. p 70 
Designing a Marine Steering System 
with Emergency Control 
By Leighton W. Johnson Feb. p 74 
Designing for Slow Speed Tracking 
By Martin Kay Dec. p 89 
Fluid Motor Positions a Mooring Mast 
By Martin Gaynes Mar. p 88 


145 





1960 EDITORIAL INDEX 





Hi-Lo Circuit with Two Double Pumps 
By Arthur Alberegg and 
Donald R. Harter May p 114 
How to Snub a Gyrostabilizer 
By John T. Ellis, Jr Mar. p 90 
How to Use a Priority Valve 
By Don S. Strader Sept. p 108 
How We Designed Fluid Motors Into 
Our Machine 
By Fred R. Wilhelm and 
Henry L. Meyer Sept. p 92 
Hydraulic Feedback Helps Steer the 
are 
By Otto Neuman and 
John Harnevious Sept. p 101 
Hydraulic Pogo Stick Debeaches 
Landing Ship Feb. p 70 
Limit Horsepower with Double Pumps 
By R. N. Cordrey and 
Rex C. Burnham April p 76 
Mobile Equipment Hydraulics A 
Design Primer Part 
By Russell W. Henke Sept. p 85 
One Valve Controls Four Operations 
By Russell W. Henke April p 86 
Overcenter Pump Saves Mining 
Machine Space 
By Joseph J. Slomer and 
Mel Carison Sept. p 110 
Oversized Fluid Motors Give Speed 
Control 
By Robert A. Reid and 
Donald J. Lawler Mar. p 78 
Pilot Control Solves Boom Reising 
Problems 
By Fred J. Weir Dec. p 77 
Pneumatic Controls for Pitch and 
Speed 
By W. R. Forster Feb. p 66 
Rigid Servo System Powers High 
Frequency Wavemaker 
By F. B. Levetus Feb. p 78 
Self-Sequencing Circuit Lifts Hatch 
Cove”s 
By Walter Hamilton Feb. p 86 
Servo's Memory Gives Tug Fast 
Steering 
By Elmer F. Heiser Mar. p 94 
Storing Power for the Atlas Launcher 
Roof 
By J. E. Munroe Dec. p 80 
Submarine Hydraulics Designing 
for Safety and Silence Feb. p 62 
Testing the Super Falcon 
By George E. Miller Dec. p 92 
This Propellor Raises When It Hits an 
Obstruction 
By A. W. Wanzer Mar. p 107 
Valve Design for Combine Leveling 
By S. D. Pool Sept. p 116 
What the Navy Wants in Fire- 
Resistant Fluids 
By H. F. King and 
Cdr. J. A. Coil Feb. p 82 


PACKINGS & SEALS 


Mechanical Seals Design, 
Materials, Installation 
By L. H. Gillespie Feb. p 90 
Packings & Seals—Fluid Power 
Products Review Jan. p 242 
Packings (Including Piston Backup, 
and Wiper Rings)—Quick Guide to 
Product Selection Jan. p 136 
Ring-Spring Design for High 
Pe-formance Metal Static Seals 
By John W. Hull Sept. p 122 


PLUMBING 


Backpressure What You Can Do 
About it 
By John J. Pippenger April p 107 
Couplings, Fluid, Quick Connect— 
Quick Guide to Product Selection 
Jan. p 126 
Fabricating Tools for Hose & Tubing 
Fluid Power Products Review 
Jan. p 240 
Fittings, Hose, & Assemblies—Quick 
Guide to Product Selection Jan. p 120 
Fittings, Joints, Couplings, Hose 
Assemblies, Tubing—Fluid Power 
Products Review Jan. p 234 
Fittings, Tube—Quick Guide to 
Product Selection Jan. p 122 
Hose, Fittings & Packings—Aircraft 
Fluid Power Products Review 
Jan. p 276 


How to Select Quick-Connect 
Couplings 
By Jack Lowery Nov. p 56 
Joints, Rotating. Fluid—Quick Guide 
to Product Selection Jan. p 126 
Plastic Lines Can They Meet 
Your Fluid Power Needs? 
A HYDRAULICS & PNEUMATICS 
Staff Report April p 67 
Tubing, Line & Cylinder—Quick 
Guide to Product Selection 
Jan. p 186 
Use Reynolds Number to Compute 
Line Size 
By Charles L. Orton Mar. p 104 
What Hose Tests Mean to You 
By R. W. Phillips May p 120 


PNEUMATICS 


Including Air Filters, and 
Lubricators) 
Adjustable External Cushioning 
By W. C. Thompson Nov. p 78 
Air—Quick Guide to 
Product Selection Jan. p 94 
Air & Hydraulic Filters, Lubricators 
Fluid Power Products Review 
Jan. p 244 
Air Motors & Compressors—Fluid 
Power Products Review Jan. p 212 
Compressed Air Sits in for Explosive 
Charge Oct. p 110 
Compressors, Air—Quick Guide to 
Product Selection Jan. p 96 
Cutting Glass with an Air Motor 
By James F. Bentley and 
Paul Browne July p 94 
Fast Acting Air, High Force Oil 
Combine on Press 
By Elmer F. Heiser June p 90 
Fiiters, Air—Quick Guide to Product 
Selection Jan. p 112 
Gas Springs Isolate Vibration 
By A. E. Schmidlin and 
H. A. Poole, Jr May p 136 
Getting the Most Out of an Air-Oil 
Booster 
By Ralph Latham May p 98 
How to Design Sequencing Air 
Circuits 
By F. X. Kay July p 74 
Know Your Air Circuits 
By W. C. Thompson 
Cylinder Position Control 
July p 100 
Adjustable External Cushioning 
By W.C. Thompson Nov. p 78 
Lubricators, Air Line—Quick Guide 
to Product Selection Jan. p 128 
Modular Air Vaives Give Timed 
Sequencing 
By Andrew M. Damer June p 88 
Pneumatic Controls for Pitch and 
Speed 
By W. R. Forster Feb. p 66 
Pneumatic Escapement Feeds Bowling 
Pins 
By Andrew M. Damer June p 88 
Press Safety Circuit Uses Standard 
Pneumatic Components 
By John F. Rosencrans Aug. p 84 
Protecting Air Lubricator and Filter 
Bowls What Manufacturers Are 
Doing for Safety Nov. p 76 
Pumps, Air Compressors, & Motors— 
Aircraft Fluid Power Products 
Review Jan. p 272 
So You're Selecting an Air Compressor 
By Allan E. Morris Mar. p 67 
Using Flow Coefficients to Design 
Pneumatic Systems 


By Gil Riske Oct. p 74 


PRESSES 


Fast Acting Air, High Force Oil 
Combine on Press 
By Elmer F. Heiser June p 90 
Press Safety Circuit Uses Standard 
Pneumatic Componénts 
By John F. Rosencrans Aug. p 87 
Timed Bumping for a Plastic Press 
By Myrten G. Saake May p 126 


PRODUCTION EQUIPMENT 


(Including Central System Design) 
Close-Coupled Air Valves Speed 
Welding April p 85 
Cylinder Sequencing Saves Power 
By Richard S. Hildreth May p 108 
Deceleration Valve Gives Fine Feed 
Control 


By BE. E. Eldridge May p * 


Designing Machine Controls for 
Automatic Assembly 
By Carl W. Graber, Erwin F 
Guennel, and Thomas Palmer 
May p 83 
Differential Circuitry Speeds 
Transmission Assembly 
By Ward F. Diehl May p %4 
Electrical Control for Torquing and 
Pressing 
By Cliff F. Gray May p 128 
Expander’s Tandem Cylinder Gives 
High Force in Small Space 
By Ralph Roper and Jack Neff 
May p 122 
Fluid Motor Speeds Torque Test 
By Allan Steel April p 82 
Getting the Most Out of an Air-Oil 
Booster 
By Ralph Latham May p 98 
8-hp Fluid Motor Drives Giant 
Material Loader 120 fpm 
By D. Bergelis July p 76 
How to Decelerate a Geneva 
Movement 
By S. Bakewell May p 106 
Hydraulic Coiler Reciprocates and 
Holds Constant Tension 
By Oscar Mast Aug. p 69 
Latching Control Valve Speeds Drum 
Filling 
By C. D. Crandall July p 93 
Riveter Circuits Speed Aircraft 
Assembly 
By J. A. Randolph May p 102 
Selecting Cylinder Stroke Electrically 
By S. Broadbent April p 92 
Smooth Turnover with Rotary 
Actuators 
By Pat Greene April p 102 
Variable Speed Drive for Controlled 
Cylinder Creep 
By Frank S. Pearne Mar. p 101 
Variable Speed Metering Pump 
Controls Reel Traverse 
By J. I. McMartin July p & 
We Added a Cylinder to Save Space 
By John Costello July p 86 


PUMPS 


F-R Fluids and Aircraft Pumps 
By Robert W. Jeffery April p 116 
How Slip Compensation Keeps Band 
Speed Constant 
By Charles Whitmore June p 76 
Hydraulic Pumps, Motors & 
Accumulators—Fluid Power 
Products Review Jan. p 205 
The Kingsbury Slipper Pump 
Design for Higher Pressures 
By Jay M. Roth and 
Donald L. Roth April p 73 
Metering Pumps Control Double- 
Acting Cylinder 
By J. R. Fawcett Mar. p 112 
Pumps, Air Compressors, & Motors— 
Aircraft Fluid Power Products 
Review Jan. p 272 
Pumps, Gear—Quick Guide to Product 
Selection Jan. p 140 
Pumps, Reciprocating Plunger— 
Quick Guide to Products Selection 
Jan. p 144 
Pumps, Rotary Piston—Quick Guide 
to Product Selection Jan. p 146 
Pulsations in Positive Displacement 
Pump Flow 
By Warren E. Wilson Mar. p 79 
Pumps, Vane-—Quick Guide to 
Product Selection Jan. p 148 
Variable Speed Drive for Controlled 
Cylinder Creep 
By Frank S. Pearne Mar. p 101 


SERVO SYSTEMS & 
COMPONENTS 


Designing a Marine Steering System 
with Emergency Control 
By Leighton W. Johnson Feb. p 74 
Designing for Slow Speed Tracking 
By Martin Kay Dec. p 89 
Electrohydraulic Servovalves in 
Industry 
By Harvard B. Kolm 
Part 1—Types of Servovalves 
June p 72 
Part 2—Application of Servovalves 
Aug. p 72 
Part 3—Five Case Histories o 


Nov 
How Temperature Affects Hydraulic 
Servo Performance 
By August S. Lermer June p 102 
Hydraulic Servo Performance in 


HYDRAULICS & PNEUMATICS 





Numerically Controlled Machine 
Tools 
By F. J. Cizek June p 67 
Principles of Servovalves 
By Werner G. Holzbock 
Part 1 Oct. p 68 
Part 2 Nov. p 71 
Rigid Servo System Powers High 
Frequency Wavemaker 
By F. B. Levetus Feb. p 78 
Servo-Controlled Rocking Table 
Checks Gyro Stability 
By Angus Eggleston Feb. p 96 
Servo'’s Memory Gives Tug Fast 
Steering 
By Elmer Heiser Mar. p 94 
Using Servovalves in Structural 
Testing 
By Thomas W. Thompson and 
Kenneth S. Knapton, Jr 
Sept. p 128 


TEST EQUIPMENT 


Controlling Pressure Rate for Stress 
Testing 
By Edward E. Lauren April p 78 
Ground Tester Combines Gas and 
Fluid Circuits to Reduce Atlas 
Weight 
By H. D. Davis 
Looking at Shock 
By Herb H. Schmiel Nov. p 96 
Mission Profile Testing 
By Donald L. Taylor Nov. p 112 
Pump Test Stand With a Future 
By Robert D. Cameron Aug. p 91 
Test Equipment—Fluid Power 
Products Review Jan. p 252 
Testing the Super Falcon 
By George E. Miller Dec. p 92 
Two-Micron Filter Aids Servovalve 
Development 
By D. A. King Mar. p 92 
Ultrasonics Checks Fluid 
Contamination 
By Warren Strittmatter and 
Charles Albertson May p 140 
Using Servovalves in Structural 
Testing 
By Thomas W. Thompson and 
Kenneth S. Knapton, Jr 
Sept. p 128 


July p 110 


VALVES 


Air Valves—Fluid Power Products 
Review Jan. p 221 
Ball Valves Permit Compact Flight 
Actuator Design 
By W. M. Morrison Aug. p 98 
Close-Coupled Air Valves Speed 
Welding April p 85 
Control Valves—Aircraft Fluid Power 
Products Review Jan. p 266 
Cylinder and Valve Design Smooth 
Truck Operation 
By Russell W. Henke Aug. p 70 
Deep Drill Index Adjusts Advance 
Stroke and Depth 
By J. R. Fawcett June p 80 
Dual Solenoid Valves Reduce 
Downtime 
By Elmer F. Heiser April p 96 
How to Use a Priority Valve 
By Don S. Strader Sept. p 108 
How Valves Make Good Impressions 
By Elmer F. Heiser July p 98 
Hydraulic Showmanship Yields Design 
Ideas 
By Robert Lustig and 
Donald J. Arnold July p 70 
Hydraulic Valves—Fluid Power 
Products Review Jan. p 213 
Submarine Hydraulics Designing 
for Safety and Silence Feb. p 62 
Valve Design for Combine Leveling 
By S. D. Pool Sept. p 116 
Valves, Directional Control, Air— 
Quick Guide to Product Selection 
Jan. p 152 
Valves, Directional Control, Hydraulic 
—Quick Guide to Product Selection 
Jan. p 158 
Valves, Flow Metering, Air—Quick 
Guide to Product Selection 
Jan. p 166 
Valves, Flow Metering, Hydraulic— 
Quick Guide to Product Selection 
Jan. p 170 
Valves, Pressure Control, Air—Quick 
Guide to Product Selection 
Jan. p 176 
Valves. Pressure Control, Hydraulic— 
Quick Guide to Product Selection 
Jan. p 180 


December, |960 


AUTHOR INDEX 


Alberegg, Arthur and Donald R 
Harter 
Hi-Lo Circuit with Two Double 
Pumps May p 114 


Albertson, Charles and Warren 
Strittmatter 
Ultrasonics Checks Fluid Con- 
tamination May p 140 


Arnold, Donald J. and Robert Lustig 
Hydraulic Showmanship Yields 
Design Ideas July p 70 


Bakewell, S 
How to Decelerate a Geneva 
Movement May p 106 


Bentley, James F. and Paul Browne 
Cutting Glass with an Air Motor 
July p 94 


Berg. J. L 
Cylinder Design Sequences Turret 
Drill June p 94 
Be~gelis, D 
8-hp Fluid Motor Drives Giant 
Material Loader 120 fpm July p 76 


Berghaus, Harvey 
Coordinate Cylinders to Direct 
Force Sept. p 114 


Black, R. W 
Converting Viscosity Units July p 78 


Bloch, A. and A. Konstantin 
Hydraulics on the Moon Dec. p 73 


Brackin, Richard F 
Baffled Reservoir Reduces Aeration 
Feb. p 88 


Broadbent, S 
Selecting Cylinder Stroke 
Electrically Apr. p 92 
Browne, Paul and James F. Bentley 


Cutting Glass with an Air Motor 
July p 94 


Bucci, Frank J 
How Hydraulics Helps Machine 
This Part Nov. p 92 


Burnham, Rex C. and R. N. Cordrey 
Limit Horsepower with Double 
Pumps Apr. p 76 


Cameron. Robert D 
Pump Test Stand With a Future 
Aug. p 91 


Carlson, Mel and Joseph J. Slomer 
Overcenter Pump Saves Mining 
Machine Space Sept. p 110 


Carpente”, Jacques, William B. Retz 
and Michael Zajak 
How Two Machine Tool Builders 
Control Speed June p 84 


‘arr, Edward J., R. J. Enyeart, Peter 
Minniti, and Mario Quinto 

Closed System Hydraulics for Air- 
craft Ground Handling Sept. p 95 
‘izek, F. J 

Hydraulic Servo Performance in 
Numerically Controlled Machine 
Tools June p 67 


‘offaro, Peter and Vincent C. Webster 
Deceleration Without Cams 
June p 75 


Coil, Cdr. J. A. and H. F. King 
What the Navy Wants in Fire- 
Resistant Fluids Feb. p 82 


‘ordrey, R. N. and Rex C. Burnham 
Limit Horsepower with Double 
Pumps Apr. p 76 


‘ostello, John 
We Added a Cylinder to Save Space 
July p 86 


‘raig. George H 

High Temperature Fluids for the 
B-58 Mar. p 116 
‘randall, C. D 

Latchine Control Valve Speeds 
Drum Filling July p 93 
“rissey J. R 

Desiening Dampers to Stabilize a 
Jet Fighter Oct. p 85 
Damer, Andrew M 

Pneumatic Escapement Feeds 

s3owling pins June p 88 
Davis. H. D 

Cryogenic Power, Cold Gas Actua- 


tion for Space Vehicles Dec. p 83 
Ground Tester Combines Gas and 
Fluid Circuits to Reduce Atlas 
Weight July p 110 
Understanding Contamination 

Nov. p 106 


Deas, William and Don McLeod 
Modular Air Valves Give Timed 
Sequencing July p 88 


Diehl, Ward F. 
Differential Circuitry Speeds 
Transmission Assembly May p %4 


Eddy, T. B. 
Viscosity Changes Don’t Change 
Our Feed Rate May p 116 


Fggleston, Angus 
Servo-Controlled Rocking oe 
Checks Gyro Stability Feb 


Eichler, Jack H. 
Pressure Sensing aie Speeds 
Wiper Reversal June p 108 


Eldridge, E. E. 
Deceleration Valve Gives Fine Feed 
Control May p 96 


Ellis, Jr., John T. 
How to Snub a Gyrostabilizer 
Mar. p 90 


Enyeart, R. J., Peter Minniti, Mario 
Quinto and Edward J. Carr 
Closed System Hydraulics for 
Aircraft Ground Handling Sept. p 95 


Ernst, Walter 
Controlling Speed With Pressure 
Nov. p 100 


Fawcett, J. R. 
Deep Drill Index Adjusts Advance 
Stroke and Depth June p 80 
Mete"ing Pumps Control Double- 
Acting Cylinder Mar. p 112 


Finley, John R. 
Prevent Pressure Drop with Circuit 
Isolation July p 67 


Firth, Donald 
How to Measure Air Content in 
Hydraulic Fluids Apr. p 88 


Fitzpatrick, D 

Applying Electrical Controls 
Part 1—Why Solenoids Burn Out 

June p 96 
Part 2—Sequence Malfunctions 

ug. p 82 

Part 3—Relay Circuits and Limit 
Switches Nov. p 88 


Forster, W. R 
Pneumatic Controls for Pitch and 
Speed Feb. p 66 


Foster, Frank 
Air-Oil Cylinder Regulates Grinder’s 
Feed Rate Apr. p 104 


Gaynes, Martin 
Fluid Motor Positions a Mooring 
Mast Mar. p 88 


Gilder, Grady Jr. 
Built-In Reliability 


Gillespie, L. H 
Mechanical Seals .. . Design, 
Materials, Installation Feb. p 90 


Graber, Carl W., Erwin F. Guennel, 
and Thomas Palmer 
Designing Machine Controls for 
Automatic Assembly May p 83 


Gray, Cliff F 
Electrical Control for Torquing and 
Pressing May p 128 


Dec. p 76 


Greene, Pat 
Smooth Turnover with Rotary 
Actuators Apr. p 102 


Grinage, Claude 
3-Position Actuators Shift Lathe 
Gears Aug. p 78 


Guennel, Erwin F., Carl W. Graber, 
and Thomas Palmer 
Designing Machine Controls for 
Automatic Assembly May p 83 


Hamilton, Walter 
Self-Sequencing Circuit Lifts Hatch 
Covers Feb. p 86 


Harnevious, John and Otto Neuman 
Hydraulic Feedback Helps Steer the 
Lare Sept. p 101 


Harter, Donald R. and Arthur 
Alberegg 





1960 EDITORIAL INDEX 





Hi-Lo Circuit with Two Double 
Pumps May p 114 
Hecht, J. F Sr 
Component Sizing for Thrust Vector 
Control] Dec. p 194 
Heiser, Elmer F 
Dual Solenoid Valves Reduce 
Downtime Ap p 
Fact Acting Air, High Force Oil 
Combine on Press June p 90 
Servo's Memory Gives Tug Fast 
Steering Mar. p 934 
How Valves Make Good Impressions 
July p 98 


Henke. Russell W 
Cylinder and Valve Design Smooth 
Truck Operation Aug. p 70 
Mobile Equipment Hydraulics 
A Design Primer—Part 1 Sept. p 85 
One Valve Controls Four Operations 
Apr. p 86 
Hildreth, Richard S 
Cylinder Sequencing Saves Power 
May p 108 
Hill, Walter P 
Cylinder-Actuated Index Sequences 
One Part/Second July p %6 


Holzbock, Werner G 
Principles of Servovalves 
Part 1 Oct. p 68 
Part 2 Nov. p 71 


Hull. John W 
Ring-Spring Design for High 
Performance Metal Static Seals 
Sept. p 122 


Isaacs, S. H 
Using Instrumentation to Control 
Fluid Power Nov. p 75 


Jeffery Robert W 
F-R Fluids and Aircraft Pumps 
Apr. p il¢ 


johnson, Leighton W 
Designing a Marine Steering Syste 
with Emergency Control Feb. p 


Ka fk x 
How to Design Sequencing Air 
Circuits July p 7 


Kay, Martin 
Designing for Slow Speed Tracking 
Dec. p 


In Space Dec. p 69 


King, D \ 
['wo-Micron Filter Aids Servovalve 
Development Mar. p 92 


King. H. F. and Cdr. J. A. Coil 
What the Navy Wants in Fire- 
Resistant Fluids Feb. p 82 


Knapton, Kenneth S., Jr.. and Thomas 
Ww rhompson 
Using Servovalves in Structural 
Testing Sept. p 128 


Koln Harvard B 
Electrohydraulic Servovalves in 
Industry 
Part 1—Types of Servovalves 
June p 72 
Part 2—Application of Servovalves 
Aug. p 80 
Part 3—Five Case Histories Nov p 82 


Konstantin, A. and A. Bloch 
Hydraulics on the Moon Dec. p 73 


Lankester John A 
British Aircraft Hydraulics 
Farnborough Show 1960 Nov. p 114 


Latham, Ralph 
Getting the Most Out of an Air-Oil 
Booster May p 9&8 


Lauren, Edward FE 
Controlling Pressure for Stress 
Testing Apr. p 7s 
Lawler, Donald J. and Robert A. Reid 
Oversized F! i Motors Give Speed 
Control Mar. p 78 
Lefer, Henry 
Packaged Syster Next Step in 
Aircraft Hydraulics Oct. p 112 
Lermer, August S 


How Temperature Affects Hydraulic 
Servo Performance June p 102 


We Need Simpler Design Methods 
Dec. p 7 


Levetus, F. B 
Rigid Servo System Powers High 
Frequency Wavemaker Feb. p 78 


Lowery, Jack 
How to Select Quick-Connect 
Couplings Nov 
What You Can Get in Rotary 
Actuators Aug. p 63 


Lustig, Robert and Donald J. Arnold 
Hydraulic Showmanship Yields 
Design Ideas July p 70 


MacKenzie, W. E. and J. Smith 
Measuring Air Solubility in 
Hydraulic Fluids Aug. p 80 


Mast, Oscar 
Hydraulic Coiler Reciprocates and 
Holds Constant Tension Aug. p 69 


McLeod, Don and William Deas 
Modular Air Valves Give Timed 
Sequencing July p 88 


McMartin, J. I 
Variable Speed Metering Pump 
Controls Reel Traverse July p 34 


Meyer, Henry L. and Fred R. Wilhelm 
How We Designed Fluid Motors 
Into our Machines Sept. p 92 


Miller, George E 
Testing the Super Falcon Dec. p 92 


Minniti, Peter, R. J. Enyeart, Mario 
Quinto and Edward J. Carr 
Closed System Hydraulics for 
Aircraft Ground Handling Sept. p 95 


Miadinich, Frank P 
What's Ahead for Hot Gas Servos? 
Dec. p 74 


Mo'nar,. John 
Use Oil to Synchronize Air 
Cylinders Nov. p 98 


Morris, Allan E 
So You're Selecting an Air 
Compressor Mar. p 67 


Morrison, W 
Ball Valves Permit Compact Flight 
Actuator Design Aug. p 98 


Munroe, J. E 
Storing Power for the Atlas 
Launcher Roof Dec. p 80 


Neff, Jack and Ralph Roper 
Expander’s Tandem Cylinder Gives 
High Force in Small Space May p 122 


Neuman, Otto and John Harnevious 
Hydraulic Feedback Helps Steer the 
Lare Sept. p 101 


Orton, Charles L 
Use Reynolds Number to Compute 
Line Size Mar. p 104 


Palmer, Thomas, Carl W. Graber, and 
Erwin F. Guennel 
Designing Machine Controls for 
Automatic Assembly May p 83 


Pearne, Frank S 
Variable Speed Drive for Controlled 
Cylinder Creep Mar. p 101 


Pfitzenmeier, Robert E 
Planer's Differential Circuit is 
Automatically Sequenced Mar. p 84 


Phillips, R. W 
What Hose Tests Mean to You 
May p 120 


Pippenge*, John J 
Backpressure 
About It 

Pool, S. D 
Valve Design for Combine Leveling 

Sept. p 116 


Poole, H. A., Jr. and A. E. Schmidlin 
Gas Springs Isolate Vibration 
May p 136 


What You Can Do 
Apr. p 107 


Quillen, Paul H 
High Pressure at Low Cost with Air- 
Oil Booster Apr. p 112 


Quinto, Mario, R. J. Enyeart, Peter 
Minniti and Edward J. Carr 
Closed System Hydraulics for 
Aircraft Ground Handling Sept. p 95 


Randolph, J. A 
Riveter Circuits Speed Aircraft 
Assembly May p 102 


Reid, Robert A. and Donald J. Lawler 
Oversized Fluid Motors Give Speed 
Control Mar. p 78 

Retz, William B., Jacques Carpenter 
and Michae’ Zajak 
How Two Machine Tool Builde-s 
Control Speed June p 84 

Riske, Gil 
Using Flow Coefficients to Design 
Pneumatic Systems Oct. p 74 

Roper, Ralph and Jack Neff 
Expander’s Tandem Cylinder Gives 
High Force in Small Space 

May p 122 

Rosencrans, John F 
Press Safety Circuit Uses Standard 
Pneumatic Components Aug. p 87 

Roth, Donald L. and Jay M. Roth 
The Kingsbury Slipper Pump 
Design for Higher Pressures 

Apr. p 73 

Ruehrwein, George 
Fine Tool Feed for Crankshaft 
Machining July p 72 

Saake, Myrten G 
Timed Bumping for a Plastic Press 

May p 126 

Sada, Albert V 

What Can Impulse Machines Do? 
Nov. p 103 

Schecker, Melvin and Joseph Scerbo 

Finding a Fluid to Launch the Titan 
Dec. p 98 

Scerbo, Joseph and Melvin Schecker 

Finding a Fluid to Launch the Titan 
Dec. p 98 

Schmidlin, A. E. and H. A. Poole, Jr 

Gas Springs Isolate Vibration 
May p 136 

Schmiel, Herb H 
Looking at Shock Nov. p 96 

Slomer, Joseph J. and Mel Carlson 
Overcenter Pump Saves Mining 
Machine Space Sept. p 110 

Smith, J. and W. E. MacKenzie 
Measuring Air Solubility in 
Hydraulic Fluids Aug. p 80 

Steel, Allan 
Fluid Motor Speeds Torque Test 

Apr. p 82 

Strader, Don S 

How to Use a Priority Valve 
Sept. p 108 

Strittmatter, Warren and Charles 
Albertson 
Ultrascnics Checks Fluid 
Contamination May p 140 

Taylor, Donald L 
Mission Profile Testing Nov. p 112 

Terry, John L 
Control Outriggers with 8 Valves 

. ori Sept. p 104 


Thompson, W. C 
Know Your Air Circuits 
Cylinder Position Control July p 100 
Adjustable External Cushioning 
Nov. p 78 


Thompson, Thomas W. and Kenneth S 
Knapton, Jr 
Using Servovalves in Structural 
Testing Sept. p 128 
Wanzer, A. W 
This Propeller Raises When It Hits 
an Obstruction Mar. p 107 


Webster, Vincent C. and Peter Coffaro 
Deceleration Without Cams 
June p 75 


Weir, Fred J. 
Pilot Control Solves Boom Raising 
Problems Dec. p 77 


Whitmore, Charles 
How Slip Compensation Keeps Band 
Speed Constant June p 76 


Wilhelm, Fred R. and Henry L. Meyer 
How We Designed Fluid Motors Into 
Our Machine Sept. p 92 


Wilson, Warren E 
Pulsations in Positive Displacement 
Pump Flow Mar. p 79 


Zajak, Michael, William B. Retz and 
Jacques Carpenter 
How Two Machine Tool Builders 
Control Speed June p 84 
Zajak, Michael 
Proximity Detector Checks Drill 
Breakage June p 92 


HYDRAULICS & PNEUMATICS 





@ Fully balanced 
valve spool 


@ Spring loaded to 
neutral at center 


é ; Model VTB 
@ Built-in relief valve has 
hardened replaceable seat. Pump inlet has 
three optional 


@ Detents optional positions. 


This complete hydraulic power and control system for 
hydraulic truck hoists and similar applications com- 
bines valve and pump in a single conveniently adapt- 
able package. Vane type pump delivers up to 15 GPM, 
has 1500 PSI max. pressure. Convertible (3-way or 
4-way) valve is useable with either single or double 


acting cylinders. 


MANUFACTURING CO. 


FGRESENS 
HYDRAULICS 


405 - 35th AVENUE N.E., MINNEAPOLIS 8, MINN. 


TubeXperience in Action 


...Nas asmooth ID 
that reduces turbulence 
and pressure drop 


...it's always 
bright and scalefree 


And here are 8 more reasons why Superior 
(SAE) Hydraulic Steel Tubing is your best buy 


Ease in bending and flaring, with no loss of ductility in storage and 
service, through use of 0.12% max. carbon content nonaging steel 
Consistently uniform tubing through careful inspection of raw ma- 
terial and tubing in process 
Assured cleanliness by hot solvent degreasing before all process 
anneals and shipment 
Flare-inspected quality based on 35°, increase of OD 
100% hydrostatic testing to recommended working pressures 
Rust preventive treatment of all tubing before shipment 
4/l tubing boxed and wrapped for cleanliness and to protect against 
bending and denting during shipment or in warehouse storage 
@ A complete range of sizes stocked by leading steel service centers 
FREE ! Bulletin 39, which contains bending data, working and 
bursting pressures and flow information. Write Superior Tube 
Company, 2030 Germantown Ave., Norristown, Pa. 


Syoevrir lade 


The big name in small tubing 
NORRISTOWN, PA. 
All analyses .010 in. to % in. OD—certain analyses in light walls up to 2% in. OD 
West Coast: Pacific Tube Co., Los Angeles, Calif. « FIRST STEEL TUBE MILL IN THE WEST 
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COMPRESSORS & 


LOADLESS STARTING is an exclusive, patented 
QUINCY feature that eliminates a compressor starting 
load at all times. Loadless starting also puts an end to 
noisy and troublesome check valves. This outstanding 
design feature is recommended for automatic start and 
stop units. 


Other QUINCY features that add up to constant effici- 
ency and long life are Safe-Q-Lube pressure lubrication, 
Lynite connecting rods, perfectly balanced crankshaft, 
automotive type pistons, cushioned steel valves and 
large oversize Timken tapered bearings. 


In all ways — from installation to years of reliable serv- 
ice — investment in a QUINCY repays itself best. 


Yuiney 


CHECK THE 1960 
“@-LINE” NOW —a 
complete range of 
compressor models 
for all types of in- 
dustrial applica- 
tions. 





QUINCY COMPRESSOR CO., Quincy, Illinois 
Makers of the World's Finest Air Compressors 
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d Gage 


Exclusive Helicoid movement 
provides Sustained Accuracy 
...on the toughest jobs! 


e Helicoid Gages have no gears, no teeth— wear is 
reduced to an absolute minimum. No danger of 
fouling, either—rolling action of cam facing keeps 
contact surface clean. Even when subjected to vio- 
lent pressure pulsations or mechanical vibrations, 
Helicoid Gages stay accurate. Only Helicoid Gages 
provide all these advantages: 





Sustained accuracy—Helicoid movements have 

been tested through 75,000,000 cycles, with vir- 
tually no wear or loss of accuracy. Conventional 
geared gages on the same test became useless after 


only 500,000 cycles. 


Durability Bourdon tubes won’t stretch, leak or 
crack. Dial faces won't corrode or chip. 


Wide selection — Gages are available for practically 
any application from tap water to acid. Gages in- 
clude flanged and flangeless, round and square, in 
standard and flush-mounting models. Accessory 
equipment includes gage cocks, needle valves, 


‘ 


siphons and snubbers 


NEW! Solid-Front 
Safe-T-Case Gage 


This new Helicoid design diverts 
the force of a burst in a backward 
direction, away from the operator. 
The force escapes by deforming the 
back cover plate, 
which can then be re- 
placed inexpensively. 


fe MLO Gnd 


& 


4 Write tor Catalog DH-65 for details 


on the complete line of Helicoid Gages 


Distributed in Canada by Upton, Bradeen & James, Ltd 
Quebec, Montrea ttawa, Toronto, Hamilton, Windsor, Winnipeg, Edmonton, Vancouver 


HELICOID GAGES *<<° 


Helicoid Gage Division «American Chain & Cable Company, Inc. 
929-H Connecticut Ave., Bridgeport 2, Conn 
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OK 
low Sinee' 


HOKE REPORTS ON FLUID CONTROL (1) 








A VALVE NAMED “DESIRE” 


With apologies to Tennessee Williams, we really have 
produced a Solenoid Valve line based on your desires. We 
surveyed all the solenoid valve users we could find to 
determine what you wanted. The result is Hoke’s “User 
Designed” Series 90 and 95, two-way and three-way, direct- 
acting solenoid valve line. 

Thanks to you, we have much to brag about. Here’s what 
we have been saying about these new valves: lightest weight 
— smallest size — no-hum operation — lowest temperature 
rise—lowest power con- 
sumption — stainless 
steel plunger — silver 
AC shading coils— 
easiest installation — 
packless construction 
—360° rotatable hous- 
ing — operates in any 
position. 

We make them of 
forged —_ or stain- 
lees steel, in 4%” and 

4," NPT size or JIC 
. ends. There’s a 
variety of AC and DC 
voltages. Class ‘‘A”’ 
coils are standard, but 
Class “H” are also 
available for tempera- 
tures above 212°F. For those with high insurance rates, we 
can supply explosion proof coil housings. 

Now that we’ve bragged a bit, we must also apologize for 
our premature enthusiasm. We were so excited about this 
product that we stirred up a hornet’s nest of interest before 
we were ready to deliver in quantity. Shipments were slow 
at the start, but now we can have any reasonable quantity 
of these “desirable” solenoid valves “on-stream” in your 
plant when you want them. 

There’s only one way to get conclusive performance proof 
— buy a valve. Ask for Bulletin SV-1159 


FREE! ! A STEADY FLOW OF FACTS! 


Further flow features, and interesting tech- 
nical topics are carefully covered in Hoke’s 
technical publication, the FLOW SHEET. It’s 
free, but worth millions! To get the full benefit 
of our engineering and editorial efforts six 
times a year, mark your “X” in the proper box 











HOKE INCORPORATED 
87 Piermont Road, Cresskill, N. J. 


Send me complete information on the Hoke products checked below: 
[) Solenoid Valves () Have a salesman call 
C) Flow Sheet ) Complete Catalog GC 960 


NAME TITLE 
COMPANY __ 
ADDRESS____ 
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ASCO SOLENOID VALVES ARE ENGINEERED 
TO MISSILE GROUND SUPPORT REQUIREMENTS 





Tight Shut-Off at Pressures to 3000 PSI, 


Temperatures to Minus 350°F. 


ASCO now brings you a family of solenoid valves, specially 
designed for missile applications with tough environmental or 
operational requirements. Two, three and four way valves are 
available with standard, explosion-proof or watertight sole 
noids; sizes range from %%” through 244”. Fluids handled in- 
clude air, liquid oxygen, helium and nitrogen (liquid and 
gaseous). Valves can be supplied with continuous duty coil 
windings for 24 volts D-C, and for any other commercial volt- 
ages required. All types are packless (hermetically sealed), 
providing tight shut-off, with no external leakage to atmosphere. 
Two Way Valves... normally open or normally closed, easily 
handle fluids at pressures to 3000 psi, temperatures to -350° F. 
Valves are stainless steel with teflon discs; most sizes are avail- 


able with AN connections (Main Illustration-Bulletin 8223X). 


Three and Four Way Valves . . . are suitable for piloting 
cylinder operated valves. Three way valves are also utilized 
for controlling single acting cylinders, and diaphragms; four 
way valves are used for controlling double acting cylinders. 
Unique poppet type seats and discs assure tight seating at 
pressures to 750 psi, temperatures to -65° F. Valve shown below 
(Bulletin 8344X) is suitable for 4 way applications, or may be 
used for 3 way installations by plugging one cylinder connection. 
Proposals are submitted upon receipt 
of specifications—or an ASCO Engineer 
can help you in solving your ground 
support valving problems. 


a? 
_ tay 


For additional information on ASCO 
Solenoid Valves for Missiles, write for 
Publication V5056. 


ASCO Valves 


Automatic Switch Co. 


NOVER RD., FLORHAM PARK, N. J.. FRONTIER 7-4600 
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want a peek 


at 


the new models? 


Here’s your personal invitation to examine 
the newest and most significant fluid power 
products. HYDRAULICS & PNEUMATICS 
unveils new models 12 times a year in its New 
Products department. A staff of editors that 
knows the fluid power field constantly re- 
view the many new products announced each 
month. They pick the best and present them 
for your inspection and evaluation. After 
you have looked them over, you can follow 
up for complete details by using the Reader 
Service Cards bound into every issue. Just 
circle the appropriate numbers, fill out the 
cards completely, drop them in the mail, 


We'll do the rest. 


Hydraulics & Pneumatics 
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